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1 Robust Monetary Policy in a Currency Union

8 IFI sntrodution F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F V IFP eferene model of monetry union F F F F F F F F F F F F F F F F F F F F F F F F F F F IP IFPFI uey equtions F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F IQ IFPFP elfre riterion F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F IS IFPFQ glirtion F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F IS IFQ yptiml monetry poliy under unertinty F F F F F F F F F F F F F F F F F F F F F F IU IFQFI wodel unertinty spei(tion F F F F F F F F F F F F F F F F F F F F F F F F F IU IFQFP oust ontrol prolem F F F F F F F F F F F F F F F F F F F F F F F F F F F F F IV IFQFQ oust poliy F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F PI IFQFR hoks F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F PT IFQFS orstEse shoks F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F PW IFR gonlusion F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F QR 2
The Role of Uncertain Government Preferences for Fiscal and Monetary Policy Interaction

47 PFI sntrodution F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F RV PFP fenhmrk wodel F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F SH PFQ iquilirium with ertin preferenes F F F F F F F F F F F F F F F F F F F F F F F F F F SP PFR nertin government preferenes F F F F F F F F F F F F F F F F F F F F F F F F F F F F ST
PFRFI gertin poliy e'ets nd unertin (sl preferenes F F F F F F F F F F F F F SV PFRFP pisl multiplitive unertinty nd (sl preferene unertinty F F F F F F SW PFRFQ wonetry multiplitive unertinty nd (sl preferene unertinty F F F F TH PFRFR nertin poliy e'ets nd unertin (sl preferenes F F F F F F F F F F F F TP 119 ghpter R is onentrted on the se of strtegi omplementrityF wore preiselyD n interntionl euty ontest is studiedF his euty ontest is hrterized y strtegi omplementrity in privte tions oth inside nd etween regions nd y interntionlly orrelted fundmentl shoksF his model llows for three spillover hnnels etween the regionsF hese re informtionl nd strtegi hnnelsD lredy studied in ghpter QD nd tehnologil hnnelD whih rises euse of the orreltion of fundmentl shoksF husD the (rst ontriution of ghpter R is the nlysis of the welfre properties of informtion in glol eonomyD hrterized y these three T spillover e'etsF o the est of my knowledgeD these e'ets hve not een studied in the literture on the soil vlue of informtionD lthough they re rodly disussed in interntionl (nne nd trde studiesF es it is shown in ghpter RD the optiml informtionl poliy is losely relted to the reltive strength of these spilloversF he soil optimum is hrterized y either full trnspreny or full opity with opity optiml only if tehnologil spillovers etween ountries re wekF he seond ontriution of ghpter R is the study of endogenous interntionl informtion strutureD whih is de(ned in nonEoopertive gme of two poliymkersF husD this reserh is in some sense lose to ghpter PD whih lso disusses the poliy intertionsF sn model of interntionl euty ontestD the equilirium informtion strtegy is never hrterized y full opityF st mens tht the poliymkers in this open eonomy lwys dislose some prt of their informtionF sf tehnologil spillovers re wekD the poliymkers dislose ll the informtion out the home fundmentls nd hide the informtion out the foreign shoksF he opposite is true for strong tehnologil spilloversF por intermedite extents of spilloversD the poliymkers revels ll ville informtionF hese (ndings together with the soil welfre properties gives some insights out the possile ine0ieny of the equilirium interntionl informtion struturesF eording to the reltive strength of interntionl spilloversD the poliymker my pulish too muh or too little informtionF U Introduction e lot of reserhes re devoted to the optiml poliy in the iuropen wonetry nionF por exmpleD hixit nd vmertini @PHHIA nlyze the optiml design of (sl nd monetry poliy intertions in monetry unionD wheres qli nd wonelli @PHHVA nd perrero @PHHWA del with V optiml mroeonomi poliy in urreny union with ountryEspei( shoksF ih of these ppers is sed on preise model tht is ssumed to pture the min eonomi reltionships orretlyF roweverD noody knows the true nd extremely omplex struture of the eonomy nd noody n e solutely on(dent out the prediting power of ny prtiulr model employed for poliy nlysisF husD the prolem of model uncertainty or unertinty out the true struture of eonomy risesF here re numer of pprohes to model this unertintyF wost reserh dels with more or less prmetri unertintyF sn this se the overll struture of the eonomy is supposed to e knownD ut the vlues of spei( prmeters re unertinF he hrter of this prmetri

PFS elfre nlysis F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F TR PFT gonlusion F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F TW P 3 Value of Information in Segmented Economies 72 QFI sntrodution F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F UQ QFP prmework F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F UT QFQ iquilirium F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F UV QFQFI iquilirium with omplete informtion F F F F F F F F F F F F F F F F F F F F F UW QFQFP iquilirium with inomplete informtion F F F F F F F F F F F F F F F F F F F F VI QFR oil welfre nlysis F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F VS QFRFI oil optimum under omplete informtion F F F F F F F F F F F F F F F F F F VS QFRFP oil optimum with inomplete informtionF F F F F F F F F F F F F F F F F F VU QFRFQ oil loss funtion F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F WH QFRFR oil vlue of informtion F F F F F F F F F F F F F F F F F F F F F F F F F F F F WQ QFS egionl welfre nlysis F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F WU QFSFI egionl optimum under omplete informtion F F F F F F F F F F F F F F F F F WV QFSFP egionl optimum with inomplete informtion F F F F F F F F F F F F F F F F WW QFSFQ egionl loss funtions F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F IHH QFSFR egionl nd interEregionl vlue of informtion F F F F F F F F F F F F F F F F IHP QFT epplitions F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F IHT QFTFI i0ient eonomies F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F IHT QFTFP sne0ient degree of oordintion F F F F F F F F F F F F F F F F F F F F F F F F
RFI sntrodution F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F IIW RFP etEup F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F IPQ RFPFI he model F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F IPQ RFPFP uli signls F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F IPT RFQ e nonEoopertive gme on puli informtion F F F F F F F F F F F F F F F F F F F F F IPU RFQFI rivte tions @step QA F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F IPV RFQFP uli ojetive funtion @step IA F F F F F F F F F F F F F F F F F F F F F F F F IQI RFQFQ he(nition of equilirium F F F F F F F F F F F F F F F F F F F F F F F F F F F F F IQP RFR iquilirium F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F IQQ RFS elfre nlysis F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F IQT RFT gonlusion F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F F
unertinty n e di'erentF nder fyesin unertintyD the distriutions of model prmeters re knownF nder unightin unertintyD only miniml nd mximl possile vlues of some prmeters re knownF pinllyD under unstrutured unightin unertintyD neither lotion nor the nture of unertinty is spei(edF sn spite of preise hrter of unertintyD poliymker elieves tht the true eonomy lies in the spei(ed neighorhood of seline model @frinrd @IWTUAAF his neighorhood inludes ll possile devitions from the referene frmework nd this

pproh n e interpreted s n nlysis of set of similr ut not identil models @qinnoni @PHHPAAF yne of the possile pprohes to the prolem of model unertinty is serhing for robust monetary policy tht works resonly well ross given set of model spei(tionsF he min question in this pproh onerns the omprison of roust poliies nd simple optiml onesD designed for the prtiulr modelF he result lled Brainard conservatism ssumes tht roust poliy under fyesin unertinty is less ggressive in the retion to eonomi shoks thn the poliy onstruted for single model without tking model unertinty into ount @frinrd @IWTUAAF his ttenution e'et is usully not present if unightin unertinty is nlyzed within minimx pprohF et there re studies tht dispute this onlusionF por exmpleD grine @IWUWA nd öderström @PHHPA (nd tht n inrese in unertinty onerning the trnsition dynmis in kwrdElooking model mkes optiml poliy more ggressiveD lthough fyesin unertinty is ssumedF his result holds for forwrdElooking modelsD s it is shown in uimur nd uurozumi @PHHUA nd uurozumi @PHIHAD who nlyze fyesin unertinty out deep model prmeters tht in)uene not only struturl dynmi equtions ut lso the soil loss funtionF yn the ontrryD yntski nd tok @PHHHA show tht frinrd priniple holds for the kwrdElooking model despite the ft tht minimx hoie riterion is ppliedF por forwrdElooking models nd minimx riterionD the frinrd priniple hs een found in qerke nd rmmermnn @PHITAD illmnn @PHHWaA nd illmnn @PHHWbA for unertinty out ostEhnnel of monetry poliy trnsmission nd in veitemo nd öderström @PHHVaA for open eonomyF he retion of the iuropen wonetry nion nd the entrne of new memer ountries W onsiderly hnge the eonomi reltions etween iuropen ountriesF ht is why the extent of unertinty onerning the iw models is extremely highF es resultD it is no surprise tht mny uthors ttend to the roust poliy design for the euro reF por exmpleD edlid et lF @PHHSA disuss the tolerne of four models of euro re to possile misspei(tions nd demonstrte tht the prmeters of roust rules should e weighted towrd the optiml poliies in kwrdE looking modelsF fihn nd hu @PHHPAD kovi¢D ielnd nd ustem @PHHUA nd uuester nd ielnd @PHIHA (nd tht the frinrd priniple holds true for unionEwide models of the euro zoneF goenen @PHHUA exmines the properties of optiml monetry poliy rules under unertinty out in)tion persistene in two smllEsle estimted models of the euro re nd (nds tht more ggressive response to in)tion shoks is neededF qerke nd rmmermnn @PHITA investigte roust monetry poliy under ommitment in lirted unionEwide model with ostEhnnel nd imperfet interestErte pssEthroughF he uthors (nd more ggressive response to the ostE push shoks nd the shoks in lon rte under unertintyF he response to demnd shoks is less ggressive under unertintyF wo reent ppers y efnsyev et lF @PHITA nd finder et lF @PHIUA disuss the roust poliy issues for wide set of estimted models of the euro reF hey

show tht roust monetry poliy implies weker response to in)tion nd output gp if (nnil fritions re tken into ountF hespite the huge di'erenes in the pplied methods nd found resultsD reent studies on roust poliies in the euro re generlly rely on reEwide ggregted modelsF xeverthelessD this pproh does not llow to study heterogeneity mong iuropen ountriesD whih hs een doumented y numer of previous studiesF por exmpleD he qruwe @PHHHA shows tht the ntionl dt should e onsidered for the optiml poliy onstrution euse of symmetries in the trnsmission of monetry poliy in the iwF wore preiselyD fenigno nd vopezElido @PHHTA (nd huge extent of heterogeneity in in)tion persistene ross iuropen ountriesF hi'erent in)tion persistene n provoke onsiderle distortions in reltive pries in the se of terms of trde shoks sine the speed of djustment di'ers ross the ountriesF fenigno nd vopezElido @PHHTA demonstrte tht optiml monetry poliy should mitigte these distortionsF eount of ntionl dt is proved to e ruil if there is heterogeneity in the slopes of ountryEspei( hillips urvesD s in he qruwe nd enegs @PHHTA nd frissimis nd kotid @PHHVAF wonteforte nd iviero @PHIHA nd engelini et lF @PHHPA lso show tht relying on the ntionl vriles when elorting optiml poliy rule my led to onsiderle inrese in unionEwide welfreF hereforeD there is gret del of reserh tht shows tht ountryEspei( hrteristis mtter for optiml poliyD ut studies whih tke these shoks into ount when onstruting optiml poliy under unertinty re rreF yne of the exeptions is he qruwe nd enegs @PHHTA who question the neessity of ntionl dt for optiml poliy elortion in the euro re under dditive nd multiplitive unertintyF por this purposeD stylized frroEqordon model of IH union of mny ountries with symmetri supply shoks nd symmetri hillips urves slopes is ppliedF por this modelD the use of unionEwide dt on in)tion nd output gps re found to e suEoptiml under unertintyF woreoverD unertinty in poliy trnsmission mehnism mkes optiml poliy less ggressiveF his ttenution result holds for lmost ll spei(tions studiedF yther ppers whih ount for the possile heterogeneity etween ountries re edlid et lF @PHHSAD yrphnides nd ielnd @PHIQAD efnsyev et lF @PHITA nd finder et lF @PHIUAF ih of these ppers inludes t lest one multiEountry model in model set used to study the properties of roust monetry poliy in the euro reF xeverthelessD these ppers do not emphsize the role of disggregtion for the roust poliy nd fous insted on the kwrdElookingness of the model @edlid et lF @PHHSAD yrphnides nd ielnd @PHIQAA nd on the presene of (nnil fritions @efnsyev et lF @PHITA nd finder et lF @PHIUAAF woreoverD the poliy nlysis in ll these studies is sed on the ssumption tht unionEwide loss is determined y the unionEwide in)tion nd output gpsF his ssumption ontrdits the (ndings of mny theoretil studies whih show tht the soil welfre in union of heterogeneous ountries is de(ned y the ountryE spei( gps nd the terms of trde etween ountries @for exmpleD fenigno @PHHRA nd feetsm nd tensen @PHHSAAF he min gol of our work is to (ll this remining gp etween the literture on optiml poliy under unertinty nd the studies of the iw ounting for huge heterogeneityF por this purpose we nlyze miroEfounded model of twoEountry urreny union of fenigno @PHHRAD whih implies tht the miroEfounded loss funtion depends not only on the in)tion nd output gpsD ut lso on the termsEofEtrde gp etween the ountriesF his lirted model llows to ount for two soures of heterogeneityF he (rst soure is the reltive eonomi size of regionsD while the seond is their prie stikinessF he model is used to elorte the roust monetry poliy with roust ontrol methodology initited y rnsen nd rgent @PHHIAF e (nd tht the ggressiveness of the optiml monetry poliy in its retion to shoks depends on the origin of these shoksF por the shoks in lrger region with stikier priesD the entrl nk should ondut less ggressive poliy in se of model unertintyF por the shoks in smller region with more )exile priesD the entrl nk should ret more ggressively in se of model unertintyF e lso disuss the role of two soures of heterogeneity for the hrteristis of roust monetry poliyF he reminder of the pper is orgnized s followsX the twoEountry model is presented in the next setionF hen we pply roust ontrol tehniques for this model nd derive the hrteristis of the roust poliy under ommitmentF efter thtD we demonstrte the responses of the min eonomi vriles to di'erent shoksF he lst setion onludes nd outlines the possile diretions for future reserhF II 1.2

Reference model of monetary union sn this pper we ssume tht unique entrl nk elortes monetry poliy in twoEountry urreny unionF his nk hs in its possession single miroEfounded model with stiky pries tht is tken s refereneD ut there re some douts onerning its qulityF husD the monetry uthority tkles model unertinty prolemF he referene model of the entrl nk is the one desried in fenigno @PHHRAF his model inorportes the min soure of heterogeneity in urreny unionD whih is heterogeneity in prie stikinessF wny uthors show tht unertinty out in)tion dynmis is n importnt ftor for optiml poliy elortion @eFgF goenen @PHHUAD engeloniD goenen nd mets @PHHQAAF tudies of optiml poliy in urreny union emphsize tht symmetry in in)tion inerti is ruil hrteristis of monetry unions nd this my hve onsiderle impt on the optiml poliy @eFgF frissimis nd kotid @PHHVAD he qruwe @PHHHAAF husD the model of fenigno @PHHRA llows to study the impt of the si soure of symmetry of the roust poliy design in urreny unionF sn omprison to other forwrdElooking disggregted models @s in efnsyev et lF @PHITAD finder et lF @PHIUAAD this model is very trtleF woreoverD the use of lirtion proposed in fenigno @PHHRA llows to get miroEfounded weights in soil loss funtionD whih expliitly inludes ountryEspei( in)tion rtes nd distortions in the terms of trdeF sn the model y fenigno @PHHRAD the urreny union onsists of two ountries or regions @H nd F AF he popultion of this union represents unitEontinuum where the gents from [0, n] intervl elong to ountry H nd the rest (n, 1] re inhitnts of ountry F F ih ountry hs n independent lol governmentD whih determines (sl poliy @inome txesD trnsfers nd purhses of produts produed in its own ountryAF rere we leve the prolem of (sl poliy determintion out of the ttentionD tking (sl vriles s exogenousF ih inhitnt is simultneously the produer of single di'erentited good nd the onsumer of ll goods mnuftured in the unionD mening there is interEregionl trde while migrtion of lor fore is sentF he numer of goods produed in region H is equl to nD so this prmeter lso represents the eonomi size of this region or the shre of the totl union qh produed in region HF he produers in the model re monopolists in their mrketsF hey set pries ording to glvo sheme @glvo @IWVQAAF ih seller fes proility (1 -α) of djusting his prieF he prmeter of prie inerti α di'ers for two regionsF he rief desription of the underlying miroE foundtions of the model re given in eppendix eF por the purposes of our reserhD we restrit our ttention to the min equtionsD desried in the next susetionF IP 1.2.1 Key equations his susetion desries the lw of motion of the eonomyF sn wht followsD notion Xt goes for the devition of the logrithm of vrile X from the stedy stte when pries re )exileD while Xt is the devition of logrithm of vrile X from the stedy stte under stiky priesF rile X W represents the weighted verge of ountryEspei( vlues nd X R is the reltive vlue in region F in omprison to region HX

X W = nX H + (1 -n) X F X R = X F -X H
he min equtionsD whih desrie the equilirium with stiky pries in the model y fenigno @PHHRAD reX

E t ĈW t+1 = ĈW t + ρ -1 Rt -E t π W t+1 @IFIA Ŷ W t = ĈW t + g W t @IFPA π H t = (1 -n) k H T Tt -Tt + k H C Ŷ W t -Ỹ W t + βE t π H t+1 @IFQA π F t = -nk F T Tt -Tt + k F C Ŷ W t -Ỹ W t + βE t π F t+1 @IFRA Tt = Tt-1 + π F t -π H t @IFSA
where C is onsumption indexD R is the nominl interest rteY Y is outputD π j is in)tion in region j ∈ {H, F }D g is demnd shok @eFgF government spending shokA nd T stnds for the terms of trde indexD T t = P F t P H t iqution @IFIA is the logElineriztion of iuler equtionF iqution @IFPA represents the totl demnd in the urreny unionF es we seeD the ggregte demnd is equl to the sum of totl onsumption spending nd the unionEwide demnd shokF his shok is weighted omintion of regionEspei( demnd shoks g H t nd g F t X g W t = ng H t + (1 -n) g F t . gomining equtions @IFIA nd @IFPAD we get usul sEurve for the whole urreny reX

E t Ŷ W t+1 = Ŷ W t + ρ -1 Rt -E t π W t+1 -g W t + E t g W t+1 @IFTA
eording to eqution @IFTAD the output gp depends positively on its expeted future vlueD expeted demnd shoks nd the expeted future in)tionD nd negtively on the nominl interest rteF iqutions @IFQ!IFRA desrie the supply side of the union eonomy nd stnd for the xew ueynesin hillips urvesF eording to these equtionsD in)tion rtes in the regions re IQ determined y the unionEwide output gpD expettions of future in)tion nd the union terms of trdeF sully the interEregionl terms of trde re omitted from the nlysis sed on the unionEwide modelsD so the optiml poliy is onstruted for the ggregte levels of in)tion nd outputF roweverD equtions @IFQ ! IFRA mke it ler tht tking trde )ows etween regions into ount is importnt for poliy onstrutionF iqution @IFSA follows expliitly from the de(nition of the terms of trde nd represents dynmis of this vrile whih is determined y its pst vlue nd the urrent in)tion rtes in oth ountriesF es we n see in equtions @IFQA nd @IFRAD the dynmis of in)tion depends not only on dynmis of the other vriles under stiky priesD ut lso on the dynmis of output nd the terms of trde under )exile priesF hese vriles re moving ording to the following equtionsX

Tt = η 1 + η g R t -s R t @IFUA Ỹt = ρ ρ + η g W t + η ρ + η s W t , @IFVA
where g R t is the reltive demnd shokD s R t is the reltive supply @tehnologyA shok nd s W t is the unionEwide supply @tehnologyA shokF husD we hve four regionEspei( shoksD whih ompile the reltive nd the unionEwide demnd nd supply omposite shoksF he vetor of regionEspei( shoks e t = g H t , g F t , s H t , s F t T evolves ording to the following lwX e t = ρ e e t-1 + ε t ,

where ρ e = ρ H g , ρ F g , ρ H s , ρ F s I 4×4 is the mtrix of persistene prmeters nd

ε t = ε H g,t , ε F g,t , ε H s,t , ε F s,t
T is the vetor of shok innovtionsD where eh omponent ε j k,t @j ∈ {H, F } nd k ∈ {g, s}A is iFiFdF proess with zero men nd stndrd devition σ j k F husD we ssume tht ll regionEspei( shoks re unorreltedF he entrl nk9s tsk is to set the nominl rte R t tht optimizes its ojetive funtion sujet to equtions @IFSA nd @IFQ ! IFVAF sn wht followsD we use z t = π H t , π , @IFWA where E t z t+1 is the expeted future vlue of vetor z omputed in period tF A is mtrix of orresponding oe0ientsD B is 8 × 1 vetor with ll omponents equl to zero ut the lst one IR equl to ρ -1 D s only the lst omponent in the vetor of forwrdElooking vriles @ Ŷ W t A depends on R t F wtrix C hs size 8 × 4 with (rst four rows representing the identity mtrix I 4×4 nd ll other elements equl to zeroF his mens tht the shok innovtions in period t + 1 in)uene only the vlues of kwrdElooking vriles e t+1 nd do not in)uene the expettions of forwrdE looking vrilesD omputed in region tF hese mtries re given expliitly in eppendix eFPF L t stnds for the welfre loss in period tD nd is de(ned in the next susetionF 1.2.2 Welfare criterion e ssume tht the entrl nk is enevolent nd tries to mximize the soil welfre given y W = E 0 +∞ t-0 β t w t D the expeted weighted sum of ll future vlues of verge utility in the unionF he seondEorder pproximtion of the welfre funtion is sed on feetsm nd tensen @PHHSA nd gives the following welfre riterionX

W = -E 0 +∞ t-0 β t L t D
where oneEperiod loss is given y

L t = Λ Ŷ W t -Ỹ W t 2 + n (1 -n) Γ Tt -Tt 2 + γ H π H t 2 + γ F π F t 2 + t.i.p + o ε 3 , @IFIHA
where t.i.p. stnds for the terms independent from poliy nd the lst prt of this reltion ε 3 inludes ll prmeters of moreEthnEseond order of pproximtionF he weight of the in)tion in region i ∈ {H; F } rises with n inrese in the size of the region nd in the extent of prie stikinessF he rief form of the ojetive funtion @IFIHA of the monetry uthority is the followingX

min R E 0 ∞ t=0 β t (x t Qx t ),
where x t = e t z t represents the vetor of vriles tht in)uene the soil losses @IFIHAD Q is 16 × 16 mtrix of oe0ients of the loss funtion @IFIHAF eppendix eFP provides the expliit view of mtrix QF

Calibration

sn our lirtion we follow fenigno @PHHRAF husD we hoose the vlue of elstiity of produing di'erentited goods η equl to HFTUF he prmeter of interEtemporl sustitution β is equl to HFWWF he degree of monopolisti ompetition σ is equl to UFTTF he riskEversion oe0ient ρ is ssumed to e IGTF sn fenigno @PHHRAD the uthor llows prmeters α i to vry ross wide rnge of possile vluesF his ws neessry hoieD euse the empiril dt on the prie stikiness in euro zone were not villeF sn our pperD we use the estimtions of prie stikiness in six iuropen IS ountries from reent pper y ermeulen et lF @PHIPAF hese estimtions re given in le IFIF ix ountriesD listed in this study @felgiumD prneD qermnyD stlyD ortugl nd pinAD ount for round WH7 of the iuropen qhF husD we n resonly restrit our ttention to the union of these ountriesF xeverthelessD we lso disuss the optiml poliy for di'erent vlues of prie stikiness nd for di'erent distriution of eonomies tivities mong regions in etion IFQFQ in order to hek the roustness of our resultsF Source: ermeulen et lF @PHIPA e tke the frequeny of prie hnges in le IFI s proxy for the proility to hnge prie (1 -α) nd divide ountries into two groups ording to the following shemeX if the frequeny of prie hnges is lower or equl to HFPI @the verge frequeny for the unionAD the ountry elongs to region HF sf this frequeny is higher thn HFPID the ountry is prt of region F F hereforeD region H onsists of qermnyD pin nd stlyD while region F onsists of prneD felgium nd ortuglF eording to le 1.1, region H produes round UH7 of union outputD so we tke the region size s HFUF eording to the orresponding weightsD we set the verge frequeny of prie hnge in region H to HFIWD while this frequeny for region F is equl to HFPRF hese vlues orrespond to the model prmeters α H = 0.81 nd α F = 0.76F eording to this lirtionD oth prie stikiness nd the eonomi size of region H re onsiderly higher thn those in region F F his mens tht in)tion in the region H otins muh more weight in the ojetive funtion @IFIHA of the entrl nk thn the in)tion rte in region F F IT his lirtion leds to the following weight oe0ients in the soil loss funtion @IFIHAX Λ = 0.00942

n (1 -n) Γ = 0.004 γ H = 0.797 γ F = 0.203
husD in)tion rtes get muh more weight in the soil loss funtion thn output or the terms of trdeF woreoverD the weight of in)tion in region H is muh higher tht the weight of in)tion in region F F his illustrtes the ide of fenigno @PHHRA tht the optiml poliy in monetry union implies more weight of the region with stikier priesF he weights of output gp nd the terms of trde under our lirtion re lowD lthough not negligileF he utoEregressive prmeters of kwrdElooking vriles ρ

H g , ρ F g , ρ H s , ρ F s re ll equl to HFWSF ih shok innovtion in ε t = ε H g,t , ε F g,t , ε H s,t , ε F s,t
evolves s iFiFdF proess with zero men nd stndrd devition HFHPISF his implies tht the stndrd devition of the terms of trde shok in @IFUA is equl to HFHHVTD whih is onsistent with fenigno @PHHRAF elterntive pprohD widely used in the litertureD is estimtion of the model insted of lirtionF xeverthelessD for our reserhD estimtion does not give onsiderle dvntges in omprison with the use of lirted modelF pirst of llD lirtion of the model gives miroEfounded weights in soil loss funtion @IFIHAF woreoverD roustEontrol tehnique expliitly dels with prmeter unertintyD nd tkes into ount the possile gp etween estimted nd lirted oe0ients in the model @IFQ!IFVAF he results of our nlysis re roust for lrge set of prmeters vluesD whih lso on(rms the dequy of lirtionF this restrition on possile misspei(tion is quite ler ! for gret perturtionsD when the rel eonomy di'ers onsiderly from the referene oneD there is no reson to tke ny deision on the se of this onrete modelY dpttion of the model to relity is neededF husD the tsk for the entrl nk is to onstrut poliy tht performs resonly wellD even if there is ny perturtionF sn serhing for suh roust poliyD we implement rnsen nd rgent9s pprohD whih is lso lled robust controlF his method ssumes minimx riterion for roust poliy onstrutionY roust poliy is the one tht produes the smllest loss in the se of the worst model perturtionF hese perturtions from the referene model tke the form of some dditionl shoks υ t+s whih re dded to the stndrd ε t+s in the model @IFWA nd re indued y soElled mlevolent nture or evil gentD who tries to mximize the entrl nk lossF glerlyD there is no suh n gent in relityD ut this ssumption helps us to design the prolem of the monetry uthority tht minimizes the welfre losses in the worst se nd insures ginst the model unertintyF husD the roust progrm n e represented y simultneous twoEgent gmeD where the evil gent hooses perturtion for the referene model υ t+s nd the entrl nk de(nes the vlue of the nominl interest rteF he set of possile perturtions is modeled y the restrition on the evil gent9s instruments υ t+s nd is disussed in the next susetionF rere nd elow we use the methods proposed y qiordni nd öderlind @PHHRA to solve the roust optimiztion prolemsF 1.3.2 Robust control problem e ssume the following interEtemporl onstrint of the mlevolent gentX

E 0 ∞ t=0 β t υ t+1 υ t+1 ≤ Ψ @IFIIA
where υ t is vetor of disturnes initited y the mlevolent gent in the eonomyF sn other wordsD @IFIIA represents the llowed set of perturtionsD where Ψ stnds for the totl possile extent of model misspei(tionF woreoverD the size of possile perturtionsD ΨD orresponds to the entrl nk9s fer of misspei(tionF st is worth to remind tht the evil gent does not exist in relityD ut represents onvenient wy to model the prolem of the poliyEmking under unertintyF sf possile misspei(tion does not worry the monetry uthorityD the possile devitions of the referene model from the rel world re inessentilF his is modeled y ssuming tht the evil gent hs little possiilities to interrupt the model nd the vlue of Ψ is lowF yn the ontrryD if there is serious fer of misspei(tionD we ssume tht the evil gent hs possiilities to interfere in the model more ruptlyD so the vlue of Ψ is highF IV king into ount @IFIIAD we n formulte the entrl nk9s prolem under ommitment in the following wyX min

R max υ E 0 ∞ t=0 β t (x t Qx t ) s.t. e t+1 E t z t+1 = A e t z t + BR + C (ε t+1 + υ t+1 ) E 0 ∞ t=0 β t υ t+1 υ t+1 ≤ Ψ @IFIPA
sing vgrnge multiplier theoremD the prolem @IFIPA is onverted to

min {Rt} max {υ t+1 } E 0 ∞ t=0 β t (x t Qx t -θυ t+1 υ t+1 ) s.t. e t+1 E t z t+1 = A e t z t + BR t + C (ε t+1 + υ t+1 ) @IFIQA
where θ is vgrnge multiplier of the onstrint @IFIIAF e negtive reltion etween θ nd Ψ in the ontinuous version of the prolem is derivedD for exmpleD in rnsen et lF @PHHTAD for disrete time in qiordni nd öderlind @PHHRA nd in rnsen nd rgent @PHHVAF his negtive reltion mens tht when the vlue of Ψ is lowD the orresponding vgrnge multiplier is high nd vie versF hereforeD the prmeter θ n e used s n impliit hrteristi of llowed model perturtions insted of ΨF hen unertinty rises nd the udget of mlevolent nture inresesD θ delinesF gonverselyD if θ → ∞D the size of possile perturtions is nil nd Ψ is equl to zeroF sn this se the entrl nk does not ount for ny model misspei(tion nd its prolem orresponds to the usul optimiztion prolem under ertinty @IFWAF es it is shown in rnsen nd rgent @PHHVAD the solutions of the roust prolems @IFIPA nd @IFIQA re equivlentD ut the ltter is esier to solveD while the former is esier to interpretF hereforeD in this studyD like in the most literture disussed erlierD we solve the prolem @IFIQA for the di'erent vlues of θD keeping in mind the onnetion etween oth prolemsF he hoie of the onrete vlue of θ tht seems to e ruil for our nlysis is sed on the detetion error proility pproh y rnsen nd rgent @PHHIAF eording to this methodD the monetry uthority tries to understnd whether the ville dt re generted y the pproximting model @IFWA or y the worst se model @IFIPA with perturtions reted y the evil gentF e exlude from our nlysis ll the situtions when the entrl nk n de(ne the dt generting model with ertintyD s in these situtions the proility of the wrong hoie etween two models is equl to zeroF sn this se the size of perturtionsD nd therefore the douts of the qulity of the referene modelD re so lrge tht the monetry uthority is hrdly le to use this model for the optiml poliy onstrutionF e onsider only the ses with positive proility to mke wrong hoie etween two models nd to onlude tht the dt re generted y the referene model while there re some perturtions or to hoose the worstEse model while the dt re generted y the referene model @IFWAF hen the extent of misspei(tion is high @nd IW θ is lowAD we ssume tht the evil gent n generte onsiderle distortions nd the possiility of the error desried erlier is low euse the worst se model nd the referene one di'er signi(ntlyF yn the ontrryD when the extent of misspei(tion is low @high θAD there n e only slight perturtions nd the proility of hoosing the wrong model is highF husD high unertinty orresponds to the low proility of the error in the sense desried ove nd to the low vlue of θF he proility of error n e omputed in the following wyX

π (θ) = 1 2 Pr LA > LW W + 1 2 Pr LW > LA A , @IFIRA
where LA stnds for the vlue of likelihood of the pproximting modelD nd LW is the likelihood of the worstEse modelF he (rst prt of the right hndEside expression in @IFIRA is the proility to tret the model s n pproximting se while in relity the mlevolent nture interrupts the dt generting proessF he seond prt is the proility to tke the model s the worst se while there re no ny tions of the evil gentF rnsen nd rgent @PHHIA rgue tht the resonle extent of misspei(tion orresponds to the detetion error proility round PH7F sn this se the extent of model unertinty is neither trivil nor too highF sn our nlysis we suppose tht the detetion error proility n vry from PH7 to SH7 llowing the extent of model unertinty to hnge onsiderlyF st is signi(nt to mention tht the proility of SH7 orresponds to the se when the entrl nk does not tke into ount model unertintyF his mens tht the monetry uthority lwys deides tht the dt re generted y the referene model nd does not suppose tht there n e ny perturtionF sn this se the prolem of the entrl nk is stndrd @IFWAD so we llow the extent of unertinty to vry from the lowest level @where the detetion error proility is equl to SH7 nd θ is t the highest levelA to some middle mgnitude @orresponding to the error proility of PH7AF sing solution tehniques developed y qiordni nd öderlind @PHHRAD we (nd the optiml roust poliy tht n e represented s retion of the nominl interest rte R to the shoks of the terms of trde nd to the vgrnge multipliers for the onstrints in the prolem @IFWAX

R t = R e t ρ z t @IFISA
where e is rndom omponent of the terms of trde dynmisY ρ z t is (4 × 1) vetor of the vgrnge multipliers orresponding to the onstrints on the forwrdElooking vriles in the model @IFWA nd R is (1 × 8) vetor of oe0ients tht desries the optiml poliyF he presene of the vgrnge multipliers in the optiml poliy ensures tht tody9s poliy mesures on(rm the PH privte setor expettions formed in the pst @hennis @PHHUAAF he rief desription of the solution methodD dopted from qiordni nd öderlind @PHHRAD is given in eppendix eFQF 1.3.3 Robust policy e ompute the roust poliy for severl extents of model unertinty represented y the prmeter θ nd y the detetion error proilityF he monetry poliy oe0ients re summrized in le IFPF Source: uthor9s own lultions le IFP shows the retion of the entrl nk to the shoks for di'erent extents of possile model misspei(tionF goe0ient r 1 shows the retion of the entrl nk to the demnd shok in region HF goe0ient r 2 shows its retion to the demnd shok in region F F es we n seeD for ny θD oth oe0ients re positiveF his mens tht the entrl nk rises interest rte in response to demnd shoks in the eonomyF ositive demnd shoks led to n inrese in output nd in)tionF woreoverD symmetri demnd shoks led to disturne in the terms of trdeF o void the negtive e'et of in)tion jumps on the soil welfreD the entrl nk rises the interest rteF es we n seeD the vlue of oe0ient r 1 is su0iently higher thn the vlue of oe0ient r 2 D mening tht the entrl nk rets more tively to demnd shoks in region HD thn to the shoks in region F F his is onsistent with the (ndings of fenigno @PHHRA nd feetsm nd tensen @PHHSAD whih show tht the optiml poliy in urreny union implies more weight of the region with higher prie stikiness in the poliy funtionF nder our lirtionD region H is lrger thn region F nd is hrterized y the stronger prie inertiF husD the weight of the in)tion in region H in soil loss funtion @IFIHA is round PDS times higher thn the weight of in)tion in region F F his ution out the in)tion in lrger region with stikier pries leds to the di'erene in the retion to the demnd shoks in two regionsF PI goe0ient r 3 represents the retion of the poliy rte to the supply shok in region HD while oe0ient r 4 is its retion to the supply shoks in region F F foth oe0ients re negtiveD mening tht the entrl nk rets to the positive supply shoks y lowering the interest rteF ositive supply shoks leds to n inrese in output nd drop in in)tion rteF woreoverD symmetri shok would lso distur the terms of trdeF sn order to void these disturnesD the entrl nk lowers the interest rteF sn this pper we do not del with the prolem of zeroElower ound nd ssume tht the entrl nk n hieve the neessry drop in interest rteF imilrly to the demnd shoksD the entrl nk rets more tively to the supply shoks in region HD thn to the shoks in regions F F woreoverD our lirtion gives the sme solute vlues of oe0ients whih hrterize the retion of the entrl nk to supply nd the demnd shok inside ny regionF his mens tht unit positive demnd shok nd unit negtive supply shok in region j ∈ {H, F } would led to n inrese in the interest rte of the sme mgnitudeF he rows in le IFP orrespond to di'erent extents of possile model misspei(tionsF he (rst line in le IFP represents the retion of the entrl nk under the lowest extent of model misspei(tionF es we lredy disussedD in this se error detetion proility is equl to SH7 nd the prolem of the entrl nk is equivlent to the stndrd rtionl expettion modelF nder our lirtionD error detetion proility is equl to SH7 if θ is equl to 400F uh high vlue of prmeter θ orresponds to smll udget of the evil gentD ΨF sn this se the evil gent does not hve enough resoures to distur the underlying modelF eording to our omputtionsD error detetion proility is equl to PH7 if θ is equl to HFIUVTF sn this se the evil gent hs huge udget to distur the model nd the entrl nk hs to tke possile misspei(tion into ountF es we n seeD n inrese in model unertinty leds to di'erent hnges in the retion of the entrl nk to home nd foreign shoksF righer unertinty leds to derese of oe0ients whih orrespond to region H nd to n inrese in oe0ients whih orrespond to the shoks in region F F husD we (nd the symmetri e'et of model unertinty on the roust poliy in monetry unionF his (nding is summrized in the following gorollryX Corollary 1.1. An increase in model uncertainty decreases the policy aggressiveness in the reaction to the shocks in a larger region with stickier prices (region H) and increases the policy aggressiveness in the reaction to the shocks in a smaller region with more exible prices (region

F ).
husD for smller region with more )exile pries we (nd the ntiEttenution e'etD mening the more ggressive retion to the shoks for higher extents of model unertintyF hese (ndings re in line with the generl result of roust ontrol tehniquesD while it questions the existing literture on the roust poliy in the iuropen wonetry nionD whih shows tht frinrd PP priniple should hold @see fihn nd hu @PHHPAD kovi¢D ielnd nd ustem @PHHUA nd uuester nd ielnd @PHIHAAF he min distintion etween their models nd ours is tht we use twoEregion modelD while the previous studies re sed on unionEwide modelsD whih do not llow to tke into ount the union symmetries nd the distortions in the terms of trde etween the regions inside the unionF his result is lso di'erent from he qruwe nd enegs @PHHTAD who (nd frinrd ttenution e'et in stylized multiEountry model of urreny unionF he di'erene in (ndings with this pper is sed on the perfet orreltion of supply shoks nd the use of fyesin unertinty in he qruwe nd enegs @PHHTAD while we nlyze unightin unertinty in model with unorrelted shoksF por the lrger region with stikier pries we (nd the frinrd ttenution e'etX higher unertinty leds to more utions retion to the shoksD despite the minimx pprohF his results needs more explntionD s it is ontrry to mny studies whih pply roust ontrol method nd show tht the roust poliy under unertinty should e more ggressiveF he rre exeptions whih (nd tht roust poliy under model unertinty my e less ggressive re qerke nd rmmermnn @PHITAD illmnn @PHHWaAD illmnn @PHHWbA whih show tht unertinty out ostEhnnel of monetry poliy trnsmission leds to the ttenution of monetry poliyF es our model does not implies ostEhnnelD this explntion n not e pplied to our resultsF gloser to our reserh stnds the study y veitemo nd öderström @PHHVaA whih show tht ttenution e'et n e present under unertinty out exhnge rte hnnelF he diret e'et of n inrese in interest rte on in)tion through ggregte demnd is negtiveD while the indiret e'et through exhnge rte ppreition is positiveF husD when unertinty is high nd entrl nk is onerned y the possile huge extent of indiret e'etD it is more utious in its retion to shoksF sn our modelD we do not hve the full exhnge rte hnnelD s the ountries shre the sme urrenyF xeverthelessD interest rte poliy my strike the gp in the terms of trde etween ountriesD whih in)uenes the soil welfreD s shown in eqution @IFIHAF o etter understnd the origins of the (nding stted in gorollry IFID we hve to distinguish the e'ets used y heterogeneity in eonomi size nd prie stikinessF por this purposeD we rry out two exerisesF he (rst exerise revels the e'et of heterogeneity in prie stikiness when the ountries re of equl sizeD while the seond exerise revels the e'et of heterogeneity in eonomi size of two regions with equl prie stikinessF por the (rst exeriseD we onsider the model of two regions of equl size @n = 1/2A ut with di'erent degree of prie stikinessF ithout loss of generlityD we ssume tht region H demonstrtes higher prie stikiness thn region F F e pss through wide set of vlues of α H nd α F D whih give the verge frequeny of prie hnge equl to 0.21F his verge frequeny orresponds to the estimtes for the euro zone @IFIA nd n e lulted s 1 -α H 1 /2 1 -α F 1 /2 F por given set of prie stikiness vluesD we ompre the oe0ients of PQ the roust rule with oe0ients of the rule whih does not tke unertinty into ountF por simpliityD we use the sme vlue of θ = 1 for ll model modi(tionsF husD the results for di'erent pirs α H , α F should e ompred with utionD s they imply di'erent errorEdetetion proilitiesF xeverthelessD these results show the e'et of model unertinty on the oe0ients of poliy rulesF to hillips urve @IFRAD this leds to drop in in)tion in region F in period 1F en inrese in π H nd derese in π F leds to drop in the terms of trde T F e drop in the terms of trde under )exile pries would e lrgerD whih is evident fter omprison of pigures IFI c nd eF husD positive gp in terms of trde Tt -Tt risesF he entrl nk hs the ompeting gols to lower in)tion in region HD to rise in)tion in region F D to lose the output nd the terms of trde gpsF eording to the weights in its loss funtion @IFIHAD the entrl nk is more onerned out in)tion in region H nd rises its poliy rteD s it is show in grph 1.gF en inrese in interest rte leds to drop in in)tion in region H whih is followed y smooth reovery to the initil levelF e derese in the terms of trde leds to n inrese in in)tion in region F in period 2F efter thtD in)tion π F smoothly dereses up to its initil PT pigure IFIX smpulse responses to the demnd shok in region HF olid lines in (rst seven grphs shows the dynmis in the rtionl expettions modelY dshed lines is the dynmis in the pproximting modelY dotted lines shows the worstEse dynmisF he lst grph shows the extr disturnesD reted y the evil gent in the worst seF vlueF e smooth inrese in π F nd smooth derese in π H ensure the reovery of the terms of trdeF he grdul ttenution of the demnd shok ssures the reovery of ll the vriles to their longErun equilirium vluesF he sluggishness of prie retions long with the strong shok persistene uses the slow return of the eonomy to the initil stteF he strong retion of the vriles to the shok in period 2 is explined y shrp reply of the entrl nk to the shokF his ggressive retion is prtly explined y the sene of poliy smoothness omponent in the poliy loss funtionF sf the entrl nk ws nxious out the poliy shoksD n inrese in the PU poliy rte would e lower nd it would tke even more time for eonomy to return to the initil stteF sf there is some model unertintyD the poliymker ssumes tht the evil gent existsF his evil gent tries to inrese the soil loss y dding the extr shoks to the modelF pigure IFI h shows the dynmis of these dditionl shoksF he vlues of shoks whih re dded to the demnd shok in region H nd the supply shok in region F @ν H g nd ν F s orrespondinglyAD oinideY their dynmis is given y the lue solid lineF es we n seeD the initil vlues of these shoks re positiveF he dynmis of these shoks is similr to the dynmis of the rel demnd shok mentioned eforeF he dynmis of the demnd shok in region F nd supply shok in region H @ν F g nd ν H s orrespondinglyA is the oppositeY fter the initil negtive vlue there is some ttenutionF husD ll the dditionl shoks worsen the initil shok of the terms of trdeF he symmetries etween the two regions worsen nd in)tion rtes in oth of them devite further from the initil stteD thn in the model with rtionl expettionsF his is shown y the reltive position of solid nd dotted lines in the (rst two grphF sn other wordsD the entrl nkerD whih hs some douts out the underlying modelD fers tht the rel symmetries re lrger thn in the modelF st fers tht stronger drop in home in)tion nd stronger inrese in foreign in)tion will follow the initil shokF en inrese in foreign in)tion gets more onerns from the entrl nkD nd the initil inrese in poliy rte is lower thn in rtionl expettions modelF he whole pth of the interest rte is hrterized y higher sluggishnessF he dshed lines in pigure IFI represent the dynmis of the eonomy in se of roust poliy of the entrl nk nd without dditionl shoks of the evil gentF es we n seeD the roust poliy implies the slower djustment of in)tion rtes to the initil stteD ut quiker djustment of the terms of trdeF he dynmis of output is lmost the sme s it is under the poliyD whih is optiml for rtionl expettions modelF pigure IFP shows the responses of the key vriles to the demnd shok in region F F he dynmis of the in)tion rtes nd the terms of trde re opposite to the dynmis used y the demnd shok in region HF hynmis of the output nd interest rte in model with rtionl expettions is similr to the se of demnd shok in region HD while the mgnitude of disturnes is smllerF his n e explined y the smller size of the region F Y thusD its in)uene on the whole eonomy is smller thn the in)uene of region F F he tions of the evil gent re presented in pigure IFP hF he shoks whih inrese the terms of trde @the demnd shok in region F D ν F g D nd supply shok in region HD ν H s A re positive in period 1D while the shoks whih derese the terms of trde @the demnd shok in region HD ν H g D nd the supply shok in region F D ν F s A re negtiveF imilr to the sitution disussed oveD this inreses symmetries in the unionF he return of in)tion rtes to initil stte eomes slower in omprison to the model with rtionl expettionsF xeverthelessD output returns to initil stte PV more rpidly thn in the model with rtionl expettionsF his n e explined y the poliy response to the shokF he retion of the poliy rte to model unertinty is di'erent from wht we see under the demnd shok in region HF eording to pigure IFP gD the roust poliy response to the demnd shok in region F is more ggressive thn the poliy response in the model with rtionl expettionsF husD we oserve ntiEttenution e'et of unertintyD disussed oveF efter the initil jump in the poliy rteD the following dynmis is hrterized y the quiker return of the poliy rte to initil stteF he response of the eonomy to the supply shok in region H re given y pigure IFQF es we n seeD dynmis of in)tion rtesD the terms of trde nd output is similr to the se of the demnd shok in region F F e positive tehnologil shok in region H leds to derese in in)tion rte in region HF he union output Ŷ W inresesD while output under )exile pries Ỹ W would inrese lessF he positive output gp fores prieEmkers in region F to rise their priesD in)tion in region F inresesF en inrese in in)tion in region F nd derese in in)tion in region H led to shrp inrese in the terms of trdeF en inrese in the terms of trde uses n inrese in in)tion in region H nd derese in in)tion in region F F elong with ttenution of initil shokD in)tion rtesD the terms of trde nd output return to their initil vluesF he entrl nk tries to extend the period of higher growth nd pushes interest rte downF efter tht the interest rte smoothly returns to its initil vlueF imilr to the se of demnd shok in region F D the evil gent retes the shoks whih strengthen the initil shok in the terms of trdeF es we n seeD the roust retion of the entrl nk to the initil shok is less ggressiveY the entrl nk dereses interest rte less tivelyD thn in the model with rtionl expettionsF sn the worst se modelD the in)tion rtes devite further from the initil stte thn in the model with rtionl expettionsF hynmis of the eonomy fter the supply shok in region F is given y pigure IFRF es we seeD it is equivlent to dynmis of the eonomy under supply shok in region HF he min di'erene onerns the interest rte pthF he entrl nk rets to the supply shok in region F more ggressively in worstEse modelD thn in the model with rtionl expettionsF husD we oserve ntiEttenution e'et of model unertinty in se of shoks in region F F sn the next susetion we demonstrte in more detil the shoks reted y the evil gentF 1.3.5 Worst-case shocks sn this susetion we disuss in more detil the shoks reted y the evil gentF sn the previous setion we restrited our ttention to the (rst PH periods fter shokF st ws mde for the illustrtive purposesF xeverthelessD it is worth to onsider longer period to understnd etter the nture of model misspei(tions reted y the evil gentF por this purposeD we plot the impulse PW pigure IFPX smpulse responses to demnd shok in region F F olid lines in (rst seven grphs shows the dynmis in rtionl expettions modelY dshed lines is the dynmis in pproximting modelY dotted lines shows the worstEse dynmisF he lst grph shows the extr disturnesD reted y the evil gent in the worst seY solid line is for the shoks whih inrese the terms of trdeD while dotted line is for the shoks whih derese the terms of trdeF responses of the terms of trde nd output under )exile pries long with the interest rte pth nd the dditionl shoks reted y the evil gentD for PHH periods fter the demnd shok in region HF por the other shoksD dynmis is similrF e onsider three di'erent vlues of model misspei(tionF sn the (rst versionD θ is equl to 0.05Y this vlue orresponds to the impulse responses in the previous setionF es we disussed erlierD suh vlue implies unresonly high model unertintyF por this resonD we onsider lso the vlues of θD equl to 0. pigure IFQX smpulse responses to the supply shok in region HF olid lines in (rst seven grphs shows the dynmis in the rtionl expettions modelY dshed lines is the dynmis in the pproximting modelY dotted lines shows the worstEse dynmisF he lst grph shows the extr disturnesD reted y the evil gent in the worst seF pigure IFS shows dynmis of the mentioned vriles fter positive demnd shok in region H for θ equl to 0.05F es we disussed eforeD this shok is ompnied y derese in the terms of trdeF he evil gent rets y the shoks whih strengthen the initil drop in the terms of trdeF qrph IFSFd sheds light on the susequent dynmis of the dditionl shoksF es we n seeD it retes the yles in the terms of trdeF es the evil gent is just metphorD this mens tht the entrl nk fers tht the initil shok will not simply dispperD ut will e ompnied y the ylil voltilityF husD the retion of the entrl nk to the initil shok is not just QI pigure IFRX smpulse responses to the supply shok in region F F olid lines in (rst seven grphs shows the dynmis in the rtionl expettions modelY dshed lines is the dynmis in the pproximting modelY dotted lines shows the worstEse dynmisF he lst grph shows the extr disturnesD reted y the evil gent in the worst seF n inrese in interest rteD followed y the smooth return to the initil stteF qrph IFSF shows tht the entrl nk lets the interest rte to )utute round its pth in the rtionl expettion modelF es the vlue of θ equl to 0.05 represents too extreme extent of model misspei(tionD we demonstrte the shoks reted y the evil gent for θ = 0.5 nd θ = 20F es we n see in pigure IFTD the nture of these shoks oinides with the shoks reted in the previous seD ut their mgnitude is lower nd the speed of their ttenution is higherF etullyD the evil gent retes QP pigure IFUX ixtr disturnesD reted y the evil gent in the worst seF olid lines depit the shoks whih derese the terms of trdeD while dshed line is for the shoks whih inrese the terms of trdeF smller region with more )exile priesD the entrl nk should e more ggressiveF husD for these shoks the frinrd priniple is violtedD ntiEttenution e'et is presentF he speil disussion should onern the hoie of roust poliy riterionF sn our pperD we rely on roust ontrol methodD whih is the most widely used to elorte optiml poliy under model unertintyF xeverthelessD this pproh is sometimes ritiizedF por exmpleD ording to ims @PHHIAD this riterion ssumes tht the poliymker tkes the deisions on se of the lest known worst sesD nd this seems to e prdoxil pttern of ehviorF por this resonD some uthors propose the infoEgp roust stisfying pproh of fenErim @PHHTA insted of roust ontrol y QS rnsen nd rgent @PHHVAF he infoEgp pproh ssumes tht the poliymker hooses the worst tolerle level of performne nd looks for the poliy whih ssures tht the performne of the eonomy under ll possile modi(tions is t lest s good s this levelF husD this pproh is lose ut not equivlent to roust ontrolF es infoEgp pproh ssumes tht the entrl nk is not willing to mximize its performneD this pproh hve not found sustntil support in the litertureF woreoverD this method requires muh more omputtionl e'orts thn roust ontrolD while the onepts ehind them re reltively lose to eh otherF yne of the prominent diretions for future reserh is the nlysis of tive (sl poliy in monetry unionF sn our modelD the shoks of government spending re desried y the utoE regressive proessF he inlusion of deision prolem for the government would enrih the model onsiderlyF he se of unstrutured unightin unertintyD when the entrl nk hs no informtion out the nture nd the lotion of unertintyD seems to e little it fr from relityF wuh more likelyD the entrl nk should hve douts out the preise prmeters of its modelF his mens tht we should nlyze strutured unightin unertintyF he prmeter of prtiulr interest for the entrl nk is prie stikiness in the di'erent regionsF es we found outD this prmeter in)uenes ruilly the soil welfre funtion nd the ojetive funtion of the entrl nkD so this se is one of the most provoking nd promisingF enother issueD whih hs eome very importnt in the lst severl yersD is the ondut of roust monetry poliy under zero lower oundF ome reserhers hve lredy studied this issueF por exmpleD vevine nd erlmn @PHIHA nd vevineD wedm nd erlmn @PHIPA show tht vf onstrint is ruil when elorting roust monetry poliyF vevine nd erlmn @PHIHA show tht roust poliy in stndrd xewEueynesin model my imply onsiderle violtion of vf onstrint nd vevineD wedm nd erlmn @PHIPA rgue tht the possile violtion of vf should e tken into ount when disussing the tolerne of di'erent models to misspei(tionsF o the est of our knowledgeD there hs een no ttempt to elorte the roust monetry poliy in urreny union with vf onstrintF his would e prominent diretion for future reserhF Demand. sndividul i in region j nd period t mximizes his utility U j i,t y solving the following progrmX max

= 10 -3 [r 1 , r 2 , r 3 , r 4 ] g H t , g F t , s H t , s F t + Rρ ρ z t for n = 1 /2 α H , α F oliy r 1 r 2 r 3 r 4 (0.
C j i,k , M j i,k P j t ,B i,k ,B j i,k U j i,t = E t ∞ k=t β k-t U (C i,k ) + L M i,k P j t ; ε j k -V y j i,k ; s j k @IFITA sFtF E t q j t B j i,t + B i,t Pt(1+Rt) + M j i,t Pt ≤ ≤ B j i,t-1 + M j i,t-1 +B i,t-1 Pt + (1 -τ j ) p j i,t y j i,t Pt(1+Rt) -C i,t + Q j i,t Pt ∀t @IFIUA where i ∈ [0, 1] is gent9s indexD j ∈ {H, F } is region indexD β is interEtemporl disount rteD C i,k is onsumptionD M i,k P j k
is stok of rel money lnesD y j i,k is supply of di'erentited good y the gentD V y j i,k , s j k represents lor disutilityF ε j k is ountryEspei( liquidity preferene shokD while s j k represents produtivity shok in ountry jF E t X t+k stnds for the expettions in the period t of the vlue of vrile X in period t + kF ivery gent onsumes home nd foreign good undlesD whih re sustitutesF gonsumption index C i,t is omintion of onsumption indies for home nd foreign goodsX

C i,t = (C H i,t ) n (C F i,t ) 1-n n n (1-n) 1-n D
where C j i,t is the mount of goodsD produed in region j nd onsumed y gent iF ithin eh undle the produts re sustitutes with n elstiity of sustitution σF husD

C H i,t = 1 n 1 σ n 0 c i,t (h) σ-1 σ dh σ 1-σ nd C F i,t = 1 1 -n 1 σ 1 n c i,t (f ) σ-1 σ df σ 1-σ , where c i,t (h) is quntity of good h ∈ [0, n) whih is produed in region H nd onsumed y gent iF imilrlyD c i,t (f ) is quntity of good f ∈ [n, 1]D produed in region F nd onsumed y gent iF
hereforeD onsumer prie index in region j is

P j ≡ P j H n P j F 1-n ,
where P j H ≡ 1 n n 0 p j (h) 1-σ dh 1 1-σ is onsumer prie index of the goods whih re produed in region H nd onsumed y the gents in region j nd p j (h) is prie of good h sold in the

region jF P j F ≡ 1 1-n 1 n p j (f ) 1-σ df 1 1-σ
is onsumer prie index of the goods whih re produed RH in region F nd onsumed y the gents in region j nd p j (f ) is prie of good f sold in the region jF ith zero trnstion ostsD every good must e sold t equl pries in oth the regionsD implying tht p H (g) = p F (g) for every g ∈ [0, 1]F he terms of trde represent the reltive pries in region F X

T t = P F t P H t .
gonsumer9s udget onstrint @IFIUA inludes the rel vlue of gent i portfolio of ontingent seurities issued in region j nd denominted in units of the onsumptionEsed prie index with oneEperiod mturity B j i,t Y the vetor of the seurity pries q j t Y gent i holding of the nominl oneE period nonEontingent ond denominted in the union urreny B i,t Y the nominl interest rte R t Y regionl proportionl tx on nominl inome τ j Y nominl lumpEsum trnsfers from the (sl uthority of region j to the gent i Q j i,t F pisl poliies re determined y the lol governmentsF ih government ollets txes τ j D determines trnsfers Q j i,t nd purhses the goods produed in its own ountry G j t F e do not del with the prolem of (sl poliy determintionD so we do not solve ny progrms for the trnsfers or txesF e ssume tht the the tx rtes nd susidies re hosen suh tht to void the distortions reted y the monopolisti ompetitionF woreoverD trnsfers nd government spendings follows the utoregressive proesses suh tht the interEtemporl udget onstrint is heldX

E ∞ t=0 τ j Y j t -Q j t -G j t t s=0 (1 + R s ) = 0
he privte gents in the whole eonomy nd the government of region j form the totl demnd for eh good produed in this regionF husD the totl demnd for goods produed in two the region re given y the following formulsX

Y H t = T 1-n t C W t + G H t P H t Y F t = T -n t C W t + G F t P F t ,
where

C W t = 1 0 C i,t di is unionEwide onsumption indexF
Supply. e (rm i in region j fes the proility (1 -α j ) to hnge its prieF sf (rm hnges prie t period tD it sets prie pt (i) whih mximizes the following funtionX

E t ∞ k=0 α j β k λ t+k 1 -τ j pt (i) ỹt,t+k (i) -V ỹt,t+k (i) , s j t+k RI
here λ t+k = Uc(C t+k ) P t+k represents the mrginl utility of nominl inome from nd ỹt,t+k (i) is totl demnd for produt of (rm i in period t + kD if pt (j) is ppliedF his gives the following optiml prieX

pt (i) = σ (1 -τ j ) (σ -1) E t ∞ k=0 V y ỹt,t+k (i) , z j t+k ỹt,t+k (i) E t ∞ k=0 λ t+k (α j β) k ỹt,t+k (i)
hynmis of pries in region j is s followsX

P j t 1-σ = α j P j t-1 1-σ + 1 -α j pj t 1-σ
Equilibrium with exible prices. vineriztion of equtions ove round the deterministi stedy stte if α = 0 gives the following dynmisX

CW t = η η + ρ s W t -gW t Tt = η 1 + η g R t -s R t Ỹ W t = ρ ρ + η g W t + η ρ + η s W t ,
where g t stnds for the shoks of government spendings nd s t is supply @tehnologilA shoksF Equilibrium with sticky prices. vineriztion of equilirium onditions round the deterministi stedy stte if α > 0 gives the following dynmisX

E t ĈW t+1 = ĈW t + ρ -1 Rt -E t π W t+1 Ŷ H t = (1 -n) Tt + ĈW t + g H t Ŷ F t = -n Tt + ĈW t + g F t Tt = Tt-1 + π F t -π H t π H t = (1 -n) k H T Tt -Tt + k H C y W t + βE t π H t+1 π F t = -nk F T Tt -Tt + k F C y W t + βE t π F t+1
where

k j C = (1-α j β)(1-α i ) α j ρ+η 1+ση k j T = k j C 1+η ρ+η nd ρ ≡ -U CC C U C η ≡ Vyy C Vy Ȳt ≡ -V Y ε ε Vyy C F
gomining the equilirium expressions for output in two regionsD we get

Ŷ W t = ĈW t + g W t .
RP Welfare. elfre riterion for the entrl nk is weighted expeted sum of future welfre

rtios w t X W = E 0 +∞ t-0 β t w t w t ≡ U (C t ) - 1 0 V y t (j) , z i t dj
vineriztion of this welfre funtion under ssumption tht utility gins from liquidity servies re smllD gives the loss funtion from the min textX

L t = Λ Ŷ W t -Ỹ W t 2 + n (1 -n) Γ Tt -Tt 2 + γ H π H t 2 + γ F π F t 2 ,
where Λ =

1/σ n/k H C +(1-n)/k F C D Γ = (1+η)/σ (n/k H C +(1-n)/k F C )(ρ+η) D γ H = n/k H C n/k H C +(1-n)/k F C nd γ F = (1-n)/k F C n/k H C +(1-n)/k F C F A.
2 Law of motion of the economy he lw of motion of the eonomy is desried y the following systemX

e t+1 E t z t+1 = A e t z t + BR + Cε t+1 , where A =         A ee A ez A π,He A π,Hz A π,F e A π,F z A T e A T z A Y e A Yz         nd C = C e C z F
he 4 × 4 mtrix A ee desries the e'et of the hnge in kwrdElooking vriles on their future vluesF nder ssumptions from the min textD

A ee = ρ e ≡       ρ H g 0 0 0 0 ρ F g 0 0 0 0 ρ H s 0 0 0 0 ρ F s      
F es in the model the future vlues of kwrdElooking vriles do not depend on the urrent vlues of forwrdElooking vrilesD A ez = 0 4×4 F iqutions @IFUA nd @IFVA n e rewritten sX

Tt Ỹt = D       g R t g W t s R t s W t       @IFIVA RQ with D = η 1+η 0 -η 1+η 0 0 ρ ρ+η 0 η ρ+η F fy de(nition of reltive nd unionEwide shoksD       g R t g W t s R t s W t       = D       g H t g F t s H t s F t       nd D =       -1 1 0 0 n (1 -n) 0 0 0 0 -1 1 0 0 n (1 -n)       D we n rewrite @IFIVA in the following wyX Tt Ỹt = DDe t , @IFIWA where DD = -η 1+η η 1+η η 1+η -η 1+η n ρ ρ+η (1 -n) ρ ρ+η n η ρ+η (1 -n) η ρ+η F prom @IFQAD E t π H t+1 = 1 β (1 -n) k H T k H C Tt Ỹt + 1 0 -(1 -n) k H T -k H C z t .
sing @IFIWAD we get E t π H t+1 = A π,He e t + A π,Hz z t ,where

A π,He = 1 β (1 -n) k H T k H C DD A π,Hz = 1 β 1 0 -(1 -n) k H T -k H C enlogillyD E t π F t+1 = 1 β -nk F T k F C Tt Ỹt + 0 1 nk F T -k F C z t . husD A π,F e = 1 β -nk F T k F C DD A π,F z = 1 β 0 1 nk F T -k F C es Tt+1 = Tt + π F t+1 -π H t+1 D the expettions of the terms of trde re given y E t Tt+1 = A T e e t + A T z z t D where A T e ≡ A π,F e -A π,He nd A T z = 0 0 1 0 + A π,F z -A π,Hz F husD A T e = 1 β -nk F T -(1 -n) k H T k F C -k H C DD A T z = 1 β -1 1 β + nk F T + (1 -n) k H T k H C -k F C RR prom @IFTAD E t Ŷ W t+1 = -0 1 0 0             g R t g W t s R t s W t       -E t       g R t+1 g W t+1 s R t+1 s W t+1             + Ŷ W t -ρ -1 nE t π H t+1 + (1 -n) E t π F t+1 +ρ -1 Rt @IFPHA es       g R t g W t s R t s W t       = De t nd E t e t+1 =
A ee e t D we n rewrite @IFPHA in the following wyX

E t Ŷt+1 = A Y e e t + A Y z z t + ρ -1 Rt where A Y e = -0 1 0 0 D (I 4×4 -A ee ) -ρ -1 (nA π,He + (1 -n) A π,F e ) nd A Y z = -ρ -1 (nA π,Hz + (1 -n) A π,F z ) + 0 0 0 1 F wtrix B
shows the e'ets of poliy instrument on the eonomy nd is equl toX

B = 0 7×1 ρ -1
wtrix C shows the e'et of shok innovtions on the eonomyX

C = I 4×4 0 4×4
he omponent of loss funtionD whih depends on the poliy tionsD is given y

L = Λ Ŷ W t -Ỹ W t 2 + n (1 -n) Γ Tt -Tt 2 + γ H π H t 2 + γ F π F t 2
sing the formuls oveD we n rewrite this loss omponent in the following formX

L = e t D D z T t Q D De t z t , where Q = Q1 Q2 Q3 Q4 D Q1 = n (1 -n) Γ 0 0 Λ D Q2 = 0 0 -n (1 -n) Γ 0 0 0 0 -Λ D Q3 = Q 2 D Q4 =       γ H 0 0 0 0 γ F 0 0 0 0 n (1 -n) Γ 0 0 0 0 Λ       F RS iquivlentlyD L = e t z t Q e t z t , where Q = D D Q1 D D D D Q2 Q3 D D Q4 or Q = D Q D nd D = D D 0 2×4 0 4×2 I 4×4 F
A.3 Robust policy he hoie of roust poliy implies the solution of the following prolemX

min {Rt} max {υ t+1 } E 0 ∞ t=0 β t (x t Qx t -θυ t+1 υ t+1 ) sFtF e t+1 E t z t+1 = A e t z t + BR t + C (ε t+1 + υ t+1 )
olution method for suh prolem hs een proposed y qiordni nd öderlind @PHHRAF he equilirium dynmis of kwrdElooking vriles is s followsX

e t+1 ρ z t+1 = M 8×8 e t ρ z t + I 4×4 ε t+1 0 4×1
, where e t is 4 × 1 vetor of shoks form the min text nd ρ z t is 4 × 1 vetor of shdow pries for forwrdElooking vriles z t F he equilirium dynmis of forwrdElooking vriles is given yX

      z t R t υ t+1 ρ e t       = N 13×8 e t ρ z t ,
where z t is 4 × 1 vetor forwrdElooking vriles from the min textD R t is interest rte of the entrl nkD υ t+1 is 4 × 1 vetor of dditionl shoksD reted y the evil gent nd ρ e t is 4 × 1 vetor of shdow pries for kwrdElooking vriles e t F wtries M 8×8 nd N 13×8 hrterize the dynmis of the system nd gives the impulse responses in the textF he (fth rw in mtrix 

Abstract

This paper explores the role of uncertain government preferences in a linear-quadratic model of scal and monetary policy interaction. We show that the eects of preference uncertainty are fastened on multiplicative uncertainty about the policy eectiveness. If the eects of scal and monetary policies on the economy are known, preference uncertainty does not aect the symbiosis result of interaction. In this case, ination and output are equal to their targets irrespective of the central bank and the government preferences. Multiplicative uncertainty about the scal policy eects creates the ination bias, and preference uncertainty deteriorates it by lowering output and rising ination up. Multiplicative uncertainty about the monetary policy eects creates either standard ination bias or negative ination bias with output higher than the target and ination lower than the target. In this case, preference uncertainty enlarges the absolute value of the output gap, while the eect on the ination gap depends on the extent of monetary multiplicative uncertainty. Thus, under some circumstances uncertain government preferences can even reduce the negative eect of multiplicative uncertainty. If the eects of both policies are uncertain, the impact of preference uncertainty depends not only on the extent of multiplicative uncertainty, but also on the ination and output targets. After studying the impact of uncertainty on ination and output gaps, we proceed with the welfare properties of the equilibrium and discuss the optimal conservativeness of authorities for dierent types of uncertainty 1 . Introduction rump9s inugurtion hs provoked the extensive detes mong eonomists out the future (sl poliy stne in the FF wny nlysts worry out the mroeonomi e'ets of this rump9s unertintyF st is too erly to estimte its rel eonomi e'etsD ut it is lredy oviousD tht the ped9s poliy my e hnged in response to this unertintyF ome hint of possile hnges n e foundD for exmpleD in the speeh of the ped qovernor vel frinrd on tnury IUD PHIU @frinrd et lF @PHIUAAX There are many sources of uncertainty aecting... the appropriate path of monetary policy.

In particular, there has been speculation about signicant changes to scal policy of late, although the magnitude, composition, and timing of any scal changes are as yet unknown and will depend on the incoming Administration and the new Congress as well as the vicissitudes of the budgeting process... It thus seems possible that monetary policy could be aected for some time by uncertainty surrounding scal policy and its eects on the economy. trting from the fmous pper y rgent nd lle @IWVIAD (sl nd monetry poliy intertion hs een lwys in the enter of ttention in demi litertureF yne of the most importnt issues in this literture is whether the entrl nk nd the government n hieve the trget vlues of output nd in)tionF p to the momentD there hs een no onsensus in this questionF hixit nd vmertini @PHHQbA show tht (sl nd monetry poliy do hieve the trget vlues of output nd in)tion if the government nd the entrl nk shre their trgetsF his result holds for ll the forms of poliy intertion nd for ll the weights in the loss funtionsF his onlusion is known s the symiosis resultF roweverD hixit nd vmertini @PHHQaA show tht if (sl poliy retes dedEweight loss nd the trgets of the entrl nk nd the government re di'erentD the nonEoopertive equilirium is hrterized y in)tion isF his in)tion is with in)tion higher thn the trget nd output lower thn the trget rises euse of too restritive (sl poliy nd too expnsionry monetry poliyF wo ppers y hi frtolomeo et lF show tht the symiosis result lso does not hold in se of multiplitive unertintyF hi frtolomeoD qiuli nd wnzo @PHHWA investigte entrl nk nd government intertion under multiplitive unertinty out the (sl poliy e'etivenessF hey show tht even if the government nd the entrl nk shre output nd in)tion trget levelsD RV (sl multiplitive unertinty does not llow them to hieve these trgetsF his unertinty fores the government to eome more utiousF es resultD (sl poliy eomes less expnsionry nd output dropsF he entrl nk fes time inonsisteny prolem nd tries to rise output with too expnsionry poliyD whih leds to n inrese in in)tionD nd the in)tion is risesF hi frtolomeo nd qiuli @PHIIA nlyze multiplitive unertinty out monetry poliy e'etiveness nd ome to the sme resultX multiplitive unertinty uses ine'etive levels of output nd in)tion in equiliriumF sn their modelD monetry multiplitive unertinty fores the monetry uthority to lower the solute vlue of its interventionF his leds to the gp etween the equilirium in)tion nd its trgetF his e'et ould e neutrlized y the hnge in (sl poliyD whih n e done t ske of the gp etween the equilirium output nd the trget levelF yviouslyD the government is relutnt to hnge onsiderly the poliy nd none of the trgets is hievedF sn our pperD we exmine these results in the model with unertin government preferenesF e ssume tht the government knows its own preferenesD while for the others the government preferenes re unertinF o our knowledgeD there re no other studies of (sl nd monetry poliy intertion with unertin government preferenesF he role of unertin entrl nk preferenes hs een lredy studied in eonomi litertureF gironeD wrhetti nd hi frtolomeo @PHHUAD refeker nd immer @PHIIA show tht unertinty out the entrl nk 

π = ϕm + ρcτ @PFIA y = y + b (π -π e ) + aτ @PFPA
where π is the rte of in)tionD π e is the expeted rte of in)tionD y is the level of rel outputD y is the nturl level of rel outputD τ is the instrument of (sl poliy @for exmpleD trnsfersAD m is the monetry poliy instrument @for exmpleD the growth rte of the money supplyAF he e'et of monetry poliy on in)tion is prone to multiplitive shok ϕ with men I nd vrine σ 2 ϕ F rmeter σ 2 ϕ hrterizes the degree of monetry multiplitive unertintyF he verge e'et of (sl poliy on in)tion is given y vrile cF he (sl e'et on in)tion is hit y multiplitive shok ρ with men I nd vrine σ 2 ρ F husD prmeter σ 2 ρ hrterizes the degree of (sl multiplitive unertintyF rmeter b > 0 hrterizes the indiret e'et of poliies on the output through in)tion surpriseD while a is the diret e'et of (sl poliy on outputF hixit nd vmertini @PHHHA nd omplementry ppendix to hixit nd vmertini @PHHQaA show tht equtions @PFIA nd @PFPA represent the logElineriztion of equilirium in miroEfounded SH generlEequilirium modelF his model desries n eonomy inhited y numer of individuls eh of whih produes single goodD sells it in monopolistilly ompetitive mrket nd onsumes undle of goodsF he entrl nk in this eonomy ontrols money supplyF en inrese in money supply leds to n inrese in ggregte demnd nd to n inrese in in)tionF he government in the eonomy my set txesD trnsfers nd government spendings under onstrint of lned udgetF hi'erent (sl poliy regimes implies di'erent signs of oe0ient a nd cF por exmpleD hixit nd vmertini @PHHQaA ssume tht government sets proportionl susidy on sles nd lumpEsum txes to lne the udgetF sn this se n inrese in proportionl susidy leds to n inrese in output nd to derese in in)tion rteD mening tht a is positive nd c is negtiveF hixit nd vmertini @PHHHA mention the se of distortionry txes nd wsting government spendingsF e derese in tx rte leds to n inrese in oth in)tion nd outputF his implies tht oth a nd c re positiveD if τ is treted s the opposite to tx rteF woreoverD hixit nd vmertini @PHHHA show tht a is negtive nd c is positiveD if inomeEtx revenues re spent on government spendingsF husD oth a nd c n e of either signF por trtility resons nd to keep our results omprle to hi frtolomeoD qiuli nd wnzo @PHHWA nd hi frtolomeo nd qiuli @PHIIAD we ssume tht c > 0 nd a > 0F xeverthelessD ll the lger in the pper remins the sme for other signs of the prmetersF yur model generlizes two ppersX hi frtolomeoD qiuli nd wnzo @PHHWAD whih studies (sl multiplitive unertintyD nd hi frtolomeo nd qiuli @PHIIAD whih studies monetry multiplitive unertintyF he results of oth ppers n e esily replited in our model y putting the orresponding vrine to zeroF woreoverD our model llow us to study the dditionl e'ets whih rise only if oth multiplitive shoks re presentF vosses of the entrl nk nd the government re de(ned y the gp etween in)tion rte nd the trget in)tion π * nd y the gp etween output nd the trget output y * X

L CB = E (π -π * ) 2 + θ B (y -y * ) 2 @PFQA L G = E (π -π * ) 2 + θ G (y -y * ) 2 @PFRA θ B > 0, θ G > 0,
where θ B nd θ G hrterize the preferenes of the entrl nk nd the government for outputF o sty in line with the rod onsensus in the literture @seeD for exmpleD ogo' @IWVSAAD we ssume tht the entrl nk is more onservtive thn the governmentX θ G ≥ θ B F woreoverD the output trget is higher thn the nturl levelX y * > ȳF sn our modelD the government nd the entrl nk hoose their poliies simultneously nd independently fter the expettions hve een formedF winimiztion of losses @PFQA nd @PFRA sujet to onstrints @PFIA nd @PFPA gives the SI following retion funtionsX

τ (θ G ) = -c (m -π * ) + θ G (a + bc) (y * -y + bπ e -bm) c 2 1 + σ 2 ρ + θ G σ 2 ρ b 2 c 2 + (a + bc) 2 @PFSA m(θ B ) = π * -cτ + bθ B (y * -y + bπ e -(a + bc) τ ) 1 + σ 2 ϕ (1 + θ B b 2 ) , @PFTA
where @PFSA is the retion funtion of the government with preferenes θ G D @PFTA is the retion funtion of the entrl nk with preferenes θ B D m is the expeted vlue of monetry instrument nd τ is the expeted vlue of (sl instrumentF es we n see from @PFSA nd @PFTAD the equilirium vlues of oth poliy instruments depend positively on the in)tion trget π * D expeted in)tion π e nd the gp etween trget nd nturl output (y * -y)F he impt of the output gp on poliy instrument depends positively on the weight of output in poliymker9s loss funtionF eording to @PFTAD the solute vlue of monetry instrument hosen y the entrl nk depends negtively on the vrine of monetry multiplitive shok σ 2 ϕ F his phenomenon orresponds to the stndrd ttenution e'etD explored y frinrd @IWTUAX unertinty out the poliy instrument fores the poliymker to eome more utious nd to derese the extent of interventionF he sme ttenution e'et is true for the governmentF eording to @PFSAD the solute vlue of (sl instrument τ dereses with the extent of (sl multiplitive unertintyD mesured y σ 2 ρ F

Equilibrium with certain preferences

sn this etion we look for the equilirium with ertin preferenesF e ssume tht the prmeter of monetry preferenes θ B is equl to θB nd the prmeter of the government preferenes θ G is equl to θG F es the preferenes of oth poliymkers re known y ll the gentsD the expeted vlues of their poliy instruments oinide with their tul vluesX m = m( θB ) nd τ = τ ( θG )F e strt with the equilirium with ertin poliy e'etsD whih orresponds to the model of hixit nd vmertini @PHHQbAF ustituting σ 2 ρ = 0D σ 2 ϕ = 0 into retion funtions @PFSA nd @PFTAD we otin the following equilirium vlues of (sl nd monetry instrumentsX

τ 0 = y * -y a @PFUA m 0 = π * -cτ 0 @PFVA
es the trget output is higher thn the nturl levelD in equilirium the (sl poliy is expnsionryX τ 0 > 0F he vlue of the (sl instrument @PFUA is hosen in suh wy tht the equilirium level of output oinides with the trget vlueX y = y * F ixpnsionry (sl poliy would led to n inrese in the in)tion rteD equl to cτ 0 F xeverthelessD the entrl nk n ret to this in)tionry pressure y deresing the monetry instrument y the sme vlueF he sign of SP equilirium vlue of m 0 depends on the vlue of in)tion trgetF sf in)tion trget is su0iently highD suh tht π * > c a (y * -y)D monetry poliy is expnsionry nd m 0 > 0F sf in)tion trget is lowD the equilirium monetry poliy is ontrtionryD m 0 < 0F es resultD the equilirium in)tion rte is equl to the trgetX π = π * F husD the model with ertin poliy e'ets replites the symiosis result of hixit nd vmertini @PHHQbAX irrespetive of their preferenesD the entrl nk nd the government hieve their in)tion nd output trgetsF sf oth the poliy e'ets re unertinD the intersetion of @PFSA nd @PFTA for given θG nd θB rings the following equilirium vlues of (sl nd monetry instrumentsX

τ = τ 0 - Wτ W τ 0 - Wτ Λ B W τ 0 + Wm -Λ B θG a (a + bc) W m 0 c @PFWA m = m 0 - Wm W m 0 - Wτ Λ B W m 0 + c + ab θB Wτ W τ 0 , @PFIHA
where

Λ G = σ 2 ρ θG b 2 + 1 D Λ B = σ 2 ϕ θB b 2 + 1 D Wτ = c 2 Λ G D Wm = Λ B c 2 + θG a (a + bc) D W = W + Wτ + Wm + Λ G Λ B c 2 nd W = a θG a + θG -θB bc F
eording to @PFWA nd @PFIHAD the equilirium vlues of poliy instruments τ nd m re 'eted y multiplitive unertintyF e n distinguish three e'etsX the diret e'et of (sl multiplitive unertintyD the diret e'et of monetry multiplitive unertinty nd the mutul e'et whih rises only if oth unertinties re presentF he diret e'et of (sl multiplitive unertinty orresponds qulittively to the proess desried in hi frtolomeoD qiuli nd wnzo @PHHWAF pisl multiplitive unertinty fores the government to ttenute its poliy nd to derese τ F his ttenution e'et is equl to Wτ W τ 0 nd depends positively on the unertinty extent σ 2 ρ F woreoverD the size of the ttenution e'et depends negtively on θG F wore the government prefers outputD less is the derese in τ in response to unertintyF he (sl ttenution leds to derese in oth output nd in)tionD whih drop lower thn their desired levelsF sn response to derese in τ D the entrl nk strts to stimulte eonomy with more expnsionry poliyF en inrese in monetry instrument equl to c Wτ W τ 0 would e enough to ompenste the drop in in)tion rte due to the ttenution e'et of (sl poliyF xeverthelessD similrly to the fmous pper uydlnd nd resott @IWUUAD n in)tion is risesF he entrl nk tkes in)tion expettions s given nd tries to push output upF ith this golD the entrl nk rises monetry instrument more thn neessry to stilize in)tionF es we n see from @PFIHAD the exess response of monetry poliy to (sl multiplitive unertinty is equl to ab θB Wτ W τ 0 F his exess inrese in monetry instrument depends positively on the monetry preferenes of outputD θB F hue to this exess inrese in monetry instrumentD expeted in)tion eomes higher thn the optiml levelF hisD neverthelessD nnot overome the SQ output drop used y the derese in (sl instrumentD s only (sl poliy n 'et the output in equiliriumF husD the diret e'et of (sl multiplitive unertinty is the in)tion isD whih orresponds to the hi frtolomeoD qiuli nd wnzo @PHHWAF xeverthelessD s the rtio Wτ W depends negtively on the vrine of monetry multiplitive shokD σ 2 ϕ D we n onlude tht the presene of monetry unertinty dereses the in)tion pressure of (sl ttenutionF he intuition is strightforwrdX s the entrl nk is unsure out the monetry poliy e'etivenessD monetry poliy lso eomes more utiousF husD the entrl nk llows lower exess inrese in monetry instrument nd the inrese in in)tion is lowerF he diret e'et of monetry multiplitive unertinty on monetry poliy is equl to -Wm W m 0 nd orresponds qulittively to the e'et desried in hi frtolomeo nd qiuli @PHIIAF nertinty out the monetry poliy e'etiveness leds to the ttenution e'et in monetry poliy nd the solute vlue of monetry instrument dropsF he government rets to the ttenution e'et in monetry poliy y the opposite hnge in (sl instrumentF he hnge in τ equl to Wm W m 0 c would e enough to overome the e'et on in)tionF xeverthelessD this would in)uene the output nd the government vries (sl instrument lessF he hnge in τ is proportionl to Wm -Λ B θG a (a + bc) W F he stronger preferenes for output θG D the less hnge in (sl instrumentF he in)uene of monetry multiplitive unertinty on expeted output nd in)tion depends on the sign of m 0 F sf m 0 > 0D monetry multiplitive unertinty fores the entrl nk to derese m nd monetry poliy eomes more ontrtionryF he government responds to this y n inrese in (sl instrumentF hisD in turnD leds to n inrese in outputF sn order to prevent output from the exess inreseD the government rises its instrument to less extent thn is neessry to overret the in)uene on in)tionF woreoverD the equilirium (sl instrument dereses with θG F es resultD negtive in)tion is rises with expeted in)tion less thn π * nd expeted output greter thn y * F yn the ontrryD if m 0 < 0D monetry multiplitive unertinty mkes monetry poliy more expnsionryF he government rets y derese in τ F his derese is less thn neessry to overret in)tionry impt of monetry poliyF es resultD expeted in)tion is higher thn π * D while output is lower thn y * F sn other wordsD in)tion is risesF es we lredy notedD the diret e'ets of (sl nd monetry unertinties orrespond qulittively to the onlusions of hi frtolomeoD qiuli nd wnzo @PHHWA nd hi frtolomeo nd qiuli @PHIIAF xeverthelessD the simultneous presene of oth soures of unertinty retes some dditionl e'etsF hese e'ets re proportionl to the produt of Λ G nd Λ B in equtions @PFWA nd @PFIHAF pirst of llD simultneous unertinty out oth poliies dereses the response SR of ny poliymker to the unertinty out the other9s poliy e'etivenessF his follows diretly from @PFWA nd @PFIHA if we rememer tht W depends positively on the produt Λ B Λ G F yn the other hndD the mutul unertinty in)uenes the diret e'ets of oth souresF por exmpleD the presene of monetry unertinty ggrvtes the ttenution e'et whih is used y (sl unertintyF pisl instrument drops y dditionl mount of c 2 Λ G Λ B W τ 0 F woreoverD this derese is not ompensted y n inrese in monetry instrumentF husD the mutul e'et strengthens the negtive e'et of (sl unertinty on the output nd wekens the upwrd shift in in)tionF he mutul e'et lso strengthens the ttenution in monetry poliy y the mount of c 2 Λ G Λ B W F his hnge in monetry instrument is not ompensted y orresponding response of (sl uthorityF husD the mutul unertinty wekens the e'et of monetry unertinty on in)tionF he overll e'et of unertinty on the equilirium depends on the omprtive strength of ll these e'etsF he expeted levels of output nd in)tion n e otined from @PFIAD @PFPA together with @PFWAD @PFIHA nd re s followsX

πe = π * 1 - c 2 Λ G Λ B W + a θB b Wτ W τ 0 - Λ B θG a (a + bc) W m 0 @PFIIA ỹe = y * + ac 2 Λ B W m 0 c - a Wτ (1 + Λ B ) W τ 0 @PFIPA
eording to @PFIIAD the gp etween expeted in)tion nd its trget depends on the diret e'ets of multiplitive unertinty nd the mutul e'et desried oveF he diret e'et of (sl unertinty is equl to a θB b Wτ W τ 0 F his e'et is explined y the overretion of the entrl nk to the ttenution in (sl poliyF he underretion of the government to the ttenution in monetry poliy leds to the hnge in in)tion equl to -Λ B θG a(a + bc) W m 0 F es we disussed erlierD this e'et is positive if m 0 is negtive nd vie versF he oexistene of oth soures of unertinty leds to the dditionl ttenution of the poliiesF his fores further derese in in)tionD equl to

c 2 Λ G Λ B W π * F
he ttenution e'et of (sl poliy leds to derese in the outputD equl to a Wτ W τ 0 F he presene of monetry multiplitive unertinty strengthens this ttenution e'et nd uses further derese in outputD equl to a Wτ Λ B W τ 0 F he underEretion of the government to the ttenution in monetry poliy leds to the hnge in output equl to 

ac 2 Λ B W m 0 c F his mount is positive if m 0 is positiveF sf m 0 is
m 0 τ 0 ≤ λ 1 ;
ii) y e ≥ y * if and only if

m 0 τ 0 ≥ λ 2 ;
where

λ 1 = c 2 Λ G ab θB -cΛ B Λ B c 2 Λ G + θG a (a + bc) , λ 2 = cΛ G (1 + Λ B ) Λ B ≥ 0.
Proof. ee iqsF @PFIIA nd @PFIPAF roposition PFI indites tht there n e three di'erent eonomi situtions in equiliriumF sf m 0 τ 0 ≤ λ 1 D there is n in)tion is prolemX the expeted rte of in)tion exeeds its trget level

(π e ≥ π * )D while the expeted rte of output is elow its trget level (y e ≤ y * )F sf λ 1 < m 0 τ 0 ≤ λ 2 D
there is the de)tion is prolemX oth the expeted rte of in)tion nd output re elow their trget levels (π e ≤ π * , y e ≤ y * )F sf m 0 τ 0 > λ 2 D there is negtive in)tion is prolemX the expeted rte of output exeeds its trget level (y e ≥ y * )D while the expeted level of in)tion is elow its trget level (π e ≤ π * )F e n lso note tht if we set σ 2 ϕ = 0D we utomtilly replite the results of hi frtolomeoD qiuli nd wnzo @PHHWAF sn this se oth the thresholds λ 1 nd λ 2 go to in(nity nd for ny possile m 0 τ 0 the eonomy fes the in)tion is prolemF sf σ 2 ρ inresesD the in)tion is prolem ggrvtesF sf we let σ 2 ρ = 0D we get the result of hi frtolomeo nd qiuli @PHIIAF sn this seD oth the thresholds re equl to zeroF his mens tht if m 0 τ 0 < 0D there is the in)tion is prolem in the eonomyF sf m 0 τ 0 > 0D there is negtive in)tion isF he simultneous presene of monetry nd (sl multiplitive unertinty mkes the third type of equilirium possileF his equilirium is hrterized y oth in)tion nd output lower thn their trgets nd is hieved t intermedite vlues of

m 0 τ 0 ∈ (λ 1 , λ 2 )F st is esy to show tht ∂λ 1 ∂σ 2 ρ > 0D ∂λ 1 ∂σ 2 φ < 0D ∂λ 2 ∂σ 2 ρ > 0 nd ∂λ 2 ∂σ 2 φ < 0F woreoverD λ 1 is positive if nd only if σ 2 φ > ab θB 1 + b 2 θ2 B D
while λ 2 is lwys positiveF efter hrterizing the equilirium with ertin preferenesD we now proeed to the serh for the equilirium with preferene unertintyF

2.4

Uncertain government preferences sn this etionD we relx the ssumption of ertin preferenes nd ssume tht prmeter θ G is rndom vrile with men θG nd umultive distriution funtion

F (θ G ) with support [θ G , θ G ]F
ST husD we n rewrite the retion funtion of the government with preferenes θ G @PFSA in the following wyX

τ (θ G ) = τ θG -Φ G ω (θ G ) , @PFIQA
where τ θG is the vlue of (sl instrument hosen y the government with preferenes θG D

Φ G = c 2 1 + σ 2 ρ (a + bc) (y * -y + bπ e -cπ * ) + ac a + bc 1 -σ 2 ρ (m -π * ) c 2 1 + σ 2 ρ + θG σ 2 ρ b 2 c 2 + (a + bc) 2 nd ω(θ G ) = θG -θ G c 2 1 + σ 2 ρ + θ G σ 2 ρ b 2 c 2 + (a + bc) 2 hrterizes the distne etween the tul government preferenes θ G nd the men preferenes θG D with ∂ω ∂θ G < 0 nd ∂ 2 ω (∂θ G ) 2 > 0F
he entrl nk does not know the true distne etween the government preferenes nd their menD so the monetry poliy is onduted ording to eqution @PFTAD whih is the retion of the entrl nk to the expeted vlue of (sl instrumentD τ F he expeted vlue of (sl instrument n e omputed with the help of @PFIQAX

τ = τ θG -Φ G Ω G , @PFIRA
where

Ω G = θ G θ G ω (θ G ) dF (θ G ) is the verge vlue of ω (θ G )F es funtion ω (θ G ) is deresing
nd onvexD Ω G is higher thn the vlue ω θG D whih is equl to zeroF yviouslyD the vlue of Ω G depends on the extent of unertinty out the government preferenesF hue to onvexity of funtion ω (θ G )D the higher vrine of θ G the higher vlue of Ω G F o ompute the equiliriumD we (rstly (nd the intersetion of retion funtions @PFTA nd @PFIRAF efter thtD we ompute expeted in)tion in the intersetion point nd sustitute it into the retion funtionsF he equilirium vlues of poliy instruments re s followsX

τ = τ 0 - Ŵτ (1 + Λ B ) Ŵ τ 0 + Ŵm -Λ B a (a + bc) θG -ac 2 Ω G Λ B bcσ 2 ρ -(a + bc) Ŵ m 0 c @PFISA τ (θ G ) = τ + - α τ Ŵ τ 0 + α m Ŵ m 0 c (ω (θ G ) -Ω G ) @PFITA m = m 0 - Ŵm + c 2 Λ B Λ G Ŵ m 0 + c + ab θB Ŵτ Ŵ τ 0 , @PFIUA
where @PFISA is the verge (sl poliy in equiliriumD @PFITA is the equilirium poliy of government with preferenes θ G D @PFIUA is the equilirium monetry poliyD

Ŵτ = Wτ + Ω G σ 2 ρ c 2 a (a + 2bc)D Ŵm = Wm + Λ B bc 3 (a + bc) Ω G (1 + σ 2 ρ )D Ŵ = W -Ω G c a (a + bc) b (a + bc) θB + c + σ 2 ρ abc 2 b 2 θB -1 -bc 3 (a + bc) Λ B 1 + σ 2 ρ Ω G D α m = c 2 Λ B a (a + bc) + σ 2 ρ b 2 c 2 , α τ = σ 2 ρ c 2 a (a + bc) + θB ab 3 c + Λ B (a (a + bc) -b 2 c 2 ) F SU
sf we ompre @PFISA nd @PFIUA with the equilirium poliies with ertin preferenes @PFWA nd @PFIHAD we will see tht the min e'ets reted y unertinty re the smeF hese re the (sl ttenution e'et equl to -

Ŵτ (1 + Λ B ) Ŵ τ 0 in @PFISA nd the monetry ttenution e'et equl to - Ŵm + c 2 Λ B Λ G Ŵ m 0 in @PFIUAF
he retion of the entrl nk to the (sl ttenution e'et is given y -c + ab θB Ŵτ Ŵ τ 0 in @PFIUAD while the verge retion of (sl poliy to the monetry ttenution e'et is given y

Ŵm -Λ B a (a + bc) θG -ac 2 Ω G Λ B bcσ 2 ρ -(a + bc) Ŵ m 0 c
in @PFISAF hese e'ets de(ne the expeted in)tion nd output in equiliriumX

πe =π * + Λ B c 2 + a (a + bc) θG + c 2 Λ G + bc 3 (a + bc) Ω G 1 + σ 2 ρ Ŵ m 0 + + Ŵτ ab θB -cΛ B Ŵ τ 0 @PFIVA ŷe = y * + ac 2 Λ B 1 + Ω G (a + bc) 2 + b 2 c 2 σ 2 ρ Ŵ m o c - a Ŵτ (1 + Λ B ) Ŵ τ 0 @PFIWA
es we n seeD the equilirium vlues of monetry nd (sl instruments re given y the umersome equtionsF husD we strt the disussion of the equilirium with the polr ses when either σ 2 ρ or σ 2 ϕ is equl to zeroF efter thtD we desrie the equilirium in the generlized model with oth σ 2 ρ nd σ 2 ϕ positiveF 2.4.1 Certain policy eects and uncertain scal preferences e strt to nlyze the e'ets of preferene unertinty in the model with

σ 2 ρ = σ 2 ϕ = 0X
Proposition 2.2. In equilibrium with uncertain government preferences and without multiplicative uncertainty, m = m 0 , τ (θ G ) = τ 0 for any θ G . Thus, for any Ω G equilibrium output and ination are equal to their target levels: y = y * , π = π * .

Proof. ustitute σ 2 ρ = 0 nd σ 2 ϕ = 0 into iqsF @PFISEPFIWAF roposition P indites tht in the sene of multiplitive unertinty the government preferene unertinty does not 'et the equiliriumF srrespetive of its preferenesD the government with ny θ G hooses τ 0 F husD the verge (sl poliy is lso equl to τ 0 F he optiml retion of the entrl nk to the verge τ 0 is equl to m 0 F es resultD in this se the unertinty out the government preferenes is not relevnt nd the symiosis result of hixit nd vmertini @PHHQbA holdsX the government nd the entrl nk re le to hieve oth 

(σ 2 ρ > 0, Ω G > 0, σ 2 ϕ = 0) is such that: i) For any m 0 τ 0
, there is the ination bias problem: the expected rate of ination exceeds its target level (π e > π * ), while the expected rate of output is below its target level (y e < y * ).

ii) Government preferences uncertainty aggravates the ination bias problem. With higher Ω G , the ination gap and the output gap become larger:

∂|π e -π * | ∂Ω G > 0, ∂|y e -y * | ∂Ω G > 0.
Proof. ustitute σ 2 ϕ = 0 into iqsF @PFISEPFIWAF rt iA of roposition Q sttes tht the equilirium with (sl multiplitive nd preferenes unertinty is hrterized y in)tion isF he intuition is strightforwrdF he (sl multiplitive unertinty leds to the ttenution (sl e'etF he entrl nk does not know the true preferenes of the government nd hs to rely on the verge (sl ttenution e'etD whih is given y the term Ŵτ Ŵ τ 0 in @PFISAF he ttenution (sl e'et leds to derese in oth in)tion nd outputF en inrese in monetry instrument equl to c Ŵτ Ŵ τ 0 would e enough to ompenste the verge derese in in)tion due to (sl multiplitive unertintyF xeverthelessD the entrl nk tkes expettions s given nd rises its instrument more in order to stimulte outputF he vlue of the exess inrese in monetry instrument is proportionl to ab θB Ŵτ Ŵ F his exess inrese in monetry instrument pushes in)tion ove the trget levelD while expeted output stys elow the trgetF rt iiA of roposition Q sttes tht n inrese in the dispersion of (sl preferenes leds to the higher in)tion isF o understnd thisD note tht the gp etween expeted output nd the trget is proportionl to the verge ttenution (sl e'etF prom eqution @PFIRAD the vlue of the verge (sl instrument τ is lower thn τ ( θG )F husD the verge ttenution e'et is higher thn the ttenution of the poliy y the government with preferenes θG F ith higher preferene unertintyD mesured y Ω G D the di'erene etween the verge ttenution nd the ttenution of the government with verge preferenes eomes lrgerF gonsequentlyD the solute vlue of the expeted output gp lso inresesF husD the willingness of the entrl nk to stimulte output with the exessive inrese in monetry instrument enlrgesF es resultD the gp etween 

(σ 2 ρ = 0, Ω G > 0, σ 2 ϕ > 0) is such that: i) If m 0 > 0,
there is negative ination bias problem in the economy: the expected rate of output exceeds its target level (y e ≥ y * ), while the expected level of ination is below its target level (π e ≤ π * ). If m 0 < 0, there is the ination bias problem in the economy: the expected rate of ination exceeds its target level (π e ≥ π * ), while the expected rate of output is below its target level (y e ≤ y * ).

ii)

∂|π e -π * | ∂Ω G ≥ (≤)0 if and only if σ 2 ϕ ≤ (≥) ab θB c 1 + b 2 θB . If σ 2 ϕ > ab θB c 1 + b 2 θB , an increase in Ω G lowers the ination gap. If σ 2 ϕ < ab θB c 1 + b 2 θB
, an increase in Ω G enlarges the ination gap.

iii) For any m 0 , uncertain government preferences aggravate the gap between expected output and its target level:

∂|y e -y * | ∂Ω G > 0.
Proof. ustitute σ 2 ρ = 0 into iqsF @PFISEPFIWAF rt iA of roposition PFR sttes tht there is either in)tion is or negtive in)tion is in the equiliriumF he logi is similr to the model with ertin preferenesF wonetry multiplitive unertinty uses the ttenution monetry e'etD equl to 

Λ B a (a + bc) θG -ac 2 Ω G Λ B (-(a + bc)) Ŵ m 0 c
in eqution @PFISAF his underEretion gives rise to the gp etween expeted in)tion nd its trgetD while the equilirium verge hnge in (sl instrument gives rise to the gp etween expeted output nd the trget outputF he signs of the in)tion nd output gps depend on the sign of m 0 F sf m 0 is positiveD negtive in)tion is with low in)tion nd high output risesF st mens tht unertin government preferenes to some extent eliminte the in)tion is prolemD whih is used y unertinty out monetry multiplitive unertintyF sf m 0 is negtiveD unertinty leds to stndrd in)tion isF rts iiA nd iiiA of roposition PFR hrterize the e'ets of preferene unertinty on the solute vlues of the output nd in)tion gpsF o etter understnd these (ndingsD let us (rstly note tht the size of monetry ttenution e'etD Ŵm Ŵ D depends positively on Ω G F his mens tht n inrese in preferene unertinty ggrvtes the ttenution e'et of monetry poliyF he explntion is s followsF es we hve seen in etion PFQD if m 0 > 0 nd preferenes re ertinD the equilirium (sl instrument is deresing nd onvex funtion of government typeF his mens tht under unertin preferenes the verge (sl poliy is looser thn the poliy of the government with the verge preferenesF husD the entrl nk dereses m in ordne with its retion funtionF his signi(es n ggrvtion of the ttenution e'et in omprison with the ertin preferenes modelF sf m 0 < 0D the (sl instrument under ertin preferenes is n inresing onve funtion of the government preferenesF husD the verge (sl poliy is tighter thn the poliy hosen y the government with the verge preferenesF he entrl nk rets to this y n inrese in mF es the ttenution e'et in this se implies the rise of mD we n onlude tht unertinty out preferenes gin ggrvtes the ttenution e'etF he gp etween expeted output nd the trget output is de(ned y the government retion to this ttenution e'etF he hnge in the (sl instrument is proportionl to the size of the ttenution e'etF prom here we n onludeD tht the solute vlue of the output gp is lso proportionl to the ttenution e'etF husD n inrese in preferene unertinty lwys ggrvtes the output gp whih is used y monetry multiplitive unertintyF he gp etween expeted in)tion nd its trget is de(ned y the verge (sl underEretion to the monetry ttenution e'etF he underEretion of the government with preferenes θ G is proportionl to Λ B θG -c 2 ω (θ G ) a (a + bc)F es there is no (sl multiplitive unertintyD the following eqution holdsX 

θG -c 2 ω (θ G ) = θ G c 2 + (a + bc) 2 θG c 2 + (a + bc) 2 θ G @PFPHA prom @PFPHA we n see tht the oe0ient θG -c 2 ω (θ G ) is
m 0 τ 0 ≤ λ * 1 ;
ii) y e ≥ y * if and only if

m 0 τ 0 ≥ λ * 2 ;
iii)

∂ (y e -y * ) ∂Ω G ≥ 0 if and only if m 0 τ 0 ≥ λ * 3 , and ∂ (π e -π * ) ∂Ω G ≥ 0 if and only if m 0 τ 0 -λ * 3   σ 2 ϕ - ab θB c 1 + b 2 θB   > 0; where λ * 1 = c 2 Λ G + aσ 2 ρ Ω G (a + 2bc) ab θB -cΛ B Λ B c 2 Λ G + θG a (a + bc) + ac 2 Ω G bc σ 2 ρ -1 -a , λ * 2 = c (1 + Λ B ) Λ B Λ G + aσ 2 ρ Ω G (a + 2bc) 1 + Ω G (a + bc) 2 + b 2 c 2 σ 2 ρ ≥ 0, λ * 3 = cσ 2 ρ a 2 + abc 1 + b 2 θB + Λ B (a (a + bc) -b 2 c 2 ) Λ B a (a + bc) + σ 2 ρ b 2 c 2 . TP
Proof. ee iqsF @PFISEPFIWAF rts iA nd iiA of roposition PFS stte tht if oth poliy e'ets re unertinD there re three possile eonomi situtionsX in)tion isD de)tion is or negtive in)tion isF sf m 0 τ 0 ≤ λ * 1 D there is the in)tion is prolem in the eonomyX the expeted rte of in)tion exeeds its trget level (π e ≥ π * )D while the expeted rte of output is elow its trget level (y e ≤ y * )F sf

λ * 1 < m 0 τ 0 ≤ λ * 2 D
there is the de)tion is prolem in the eonomyX the expeted rte of in)tion nd output re elow their trget levels (π e ≤ π * , y e ≤ y * )F sf m 0 τ 0 > λ * 2 D the expeted rte of output exeeds its trget level (y e ≥ y * )D while the expeted level of in)tion is elow its trget level (π e ≤ π * )D whih mens tht there is the negtive in)tion is prolem in the eonomyF imilr to the model with ertin preferenesD the de)tion is is possile only if oth multiplitive shoks re present nd

m 0 τ 0 ∈ (λ * 1 , λ *
2 )F nertinty out the government preferenes in)uenes the thresholds λ * 1 nd λ * 2 F st is esy to show tht n inrese in unertinty out the government preferenes lowers λ * 2 F he e'et of preferene unertinty on the vlue of λ * 1 depends on the sign of its vlueF sf

λ * 1 is positiveD n inrese in Ω G leds to further inrese in λ * 1 F sf λ * 1 is negtiveD n inrese in Ω G leds to further derese in λ *
1 F rt iiiA of roposition PFS de(nes the e'et of preferene unertinty on the equilirium output nd in)tionF he e'et of preferene unertinty on expeted output is positive if

m 0 τ 0 > λ * 3 nd negtive if m 0 τ 0 < λ * 3 F his mens tht if m 0 τ 0 < λ *
1 nd the equilirium is hrterized y in)tion is with negtive output gpD n inrese in preferene unertinty leds to further inrese in the solute vlue of this gpF sf m 0 τ 0 > λ * 2 nd the equilirium is hrterized y the negtive in)tion is with positive output gpD n inrese in preferene unertinty lso leds to further inrese in the solute vlue of this gpF sf Welfare analysis sn previous etion we hve nlyzed the e'ets of unertinty on in)tion nd output gpsF xow we re going to disuss the optiml design of poliy deisionEmking under unertintyF por this purposeD we hve to de(ne the welfre riterionF pollowing the onsensus in the litertureD we ssume tht this riterion is represented y the following soil loss funtionX

m 0 τ 0 ∈ (λ * 1 , λ * 2 )D
L S = E (π -π * ) 2 + θ W (y -y * ) 2 , @PFPIA
where θ W hrterizes the soil preferenes for output in omprison to in)tionF sing equtions @PFIA nd @PFPA together with their expettionsD we rewrite the soil loss funtion in the following wyX

L S = (π e -π * ) 2 + θ W (y e -y * ) 2 + 1 + b 2 θ W σ 2 ϕ m 2 + c 2 σ 2 ρ τ 2 + @PFPPA + c 2 1 + σ 2 ρ + θ W b 2 c 2 σ 2 ρ + (a + bc) 2 E (τ -τ ) 2
es we n seeD the (rst term in soil loss represents the squred expeted gp etween the equilirium in)tion nd its trget levelF he seond term is the squred gp etween the equilirium output nd its trget levelF he previous setions show tht these gps originte from suEoptiml retion of poliymkers to multiplitive unertintyF e hve lso disussed the e'et of preferene unertinty on these gpsF he third term in @PFPPAD equl to

(1 + b 2 θ W ) σ 2 ϕ m 2 + c 2 σ 2 ρ τ 2 D
represents the weighted voltility of in)tion nd outputD reted y multiplitive shoksF he lst term represents the expeted loss from unertinty out (sl preferenes nd is proportionl to the vrine of (sl instrument E (τ -τ ) 2 F eording to @PFITAD the gp etween the tion of the government with preferenes θ G nd the verge government tion is proportionl to (ω (θ G ) -Ω G )F husD the vrine of government tions is proportionl to the vrine of vrile ω (θ G )F es this funtion is nonElinerD we nnot derive its vrine expliitly without speifying the distriution of preferenesF feuse of thtD we restrit our ttention to eonomies with su0iently wek unertinty out government preferenesD mening tht θ G is firly lose to its men θG F his ssumption llows us to linerize ω (θ G ) round θG nd to use simple expression for its vrine without speifying the ext distriution funtionsX Assumption 2.6. Let θ G be fairly close to the mean θG , so we can use the following

approximations: i) ω (θ G ) ≈ ω θG + ω θG θ G -θG + 1 2 ω θG θ G -θG 2 TR ii) Ω G = E (ω (θ G )) ≈ ω θG + 1 2 ω θG σ 2 θ iii) E (ω (θ G ) -Ω G ) 2 ≈ ω θG 2 σ 2 θ ,
where σ 2 θ is the variance of government preferences.

essumption PFT llows us to get the soil loss funtion expliitlyF sing this ssumptionD we sustitute equilirium poliies @PFISEPFIUA nd equilirium gps from @PFIVEPFIWA into eqution @PFPPAF his gives us the expression of soil loss whih depends on preferene prmeters θ W D θ B D θG D the vrines of multiplitive shoks σ 2 ϕ D σ 2 ρ nd the government preferene unertintyD mesured y σ 2 θ F winimiztion of this loss with respet to θ B D θG would give the optiml poliymkers preferenes or n optiml poliy designD de(ned s followsX Denition 2.7. he optiml poliy design is vetor of poliymkers preferenes

Θ * θ W , σ 2 ϕ , σ 2 ρ , σ 2 θ ≡ θ * B θ W , σ 2 ϕ , σ 2 ρ , σ 2 θ , θ * G θ W , σ 2 ϕ , σ 2 ρ , σ 2 θ suh thtX Θ * θ W , σ 2 ϕ , σ 2 ρ , σ 2 θ = arg min Θ LS θ B , θG , θ W , σ 2 ϕ , σ 2 ρ , σ 2 θ ,
where

Θ = θ B , θG > 0 nd LS θ B , θG , θ W , σ 2 ϕ , σ 2 ρ , σ 2 θ
is the expeted soil loss in equiliriumF oil plnner whih nnot in)uene the extent of multiplitive unertintyD unertinty out the government preferenes or the form of poliy intertionD ssigns the entrl nk with

preferenes θ * B θ W , σ 2 ϕ , σ 2 ρ , σ 2 θ nd hooses the verge type of government θ * G θ W , σ 2 ϕ , σ 2 ρ , σ 2
θ F nfortuntelyD it is impossile to (nd the losedEform solution of the optiml progrm in the generl modelF husD we use the following proedureF pirstlyD we (nd the optiml poliy preferenes in the model with the only multiplitive shok @either (sl or monetryAF efter tht we investigte the e'ets of su0iently smll inrese in unertinty out the other multiplitive shok nd out the government preferenes on the optiml vlues of θ B nd θG F he sitution without multiplitive unertinty is trivilF es we hve seen in the previous setionD in this sitution the governments with ny preferenes hoose the sme vlue of (sl instrumentF es resultD there is no (sl poliy unertinty nd no gps etween the equilirium vlues of in)tion nd output nd their trgetsF husD for ny poliy preferenes soil loss is equl to zeroF wultiplitive unertinty of ny type retes the gps etween the equilirium levels of output nd in)tion nd their trgetsD voltility of output nd in)tion nd unertinty out (sl poliyF his justi(es the need to ssign the proper poliymkers whih ould minimize the losses reted y unertintyF pollowing the logi of previous setionsD we strt with (sl multiplitive unertinty @roposition PFVA nd proeed with monetry multiplitive unertinty @roposition PFWAF Proposition 2.8. Let σ 2 ρ > 0. Then the optimal preference parameters θ * B and θ * G are such that:

TS i) θ * B | σ 2 θ =0,σ 2 ϕ =0 = 0 and θ * G σ 2 θ =0,σ 2 ϕ =0 = aθ W a + bc (1 + b 2 θ W ) ; ii) ∂θ * B ∂σ 2 θ σ 2 θ =0,σ 2 ϕ =0 > 0 and ∂ θ * G ∂σ 2 θ σ 2 θ =0,σ 2 ϕ =0 > 0 ; iii) ∂θ * B ∂σ 2 ϕ σ 2 θ =0,σ 2 ϕ =0 > 0 and ∂ θ * G ∂σ 2 ϕ σ 2 θ =0,σ 2 ϕ =0 > 0, if and only if m 0 cτ 0 < σ 2 ρ c 2 (1 + b 2 θ W ) a 2 θ W + σ 2 ρ c 2 (1 + b 2 θ W )
.

Proof. ee eppendix fF rt iA of roposition PFV de(nes the optiml poliy design without monetry multiplitive unertinty nd without preferene unertintyF es this sitution is equivlent to hi frtolomeoD qiuli nd wnzo @PHHWAD the optiml poliy preferenes re the sme s in their modelF he optiml hoie of poliymkers implies tht oth of them should e more onservtive thn the soietyF his is explined y the timeEinonsisteny prolemF foth retion funtions @PFSA nd @PFTA show tht the poliymker hve the inentive to push output up y in)tion surpriseF o void thisD they should e su0iently onservtiveF woreoverD the entrl nk should e more onservtive thn the government @ θ * G > θ * B A nd should not worry out output @θ * B = 0AF here re two resons for thisF he (rst reson is tht the entrl nk nnot in)uene output in equiliriumF he seond reson is the overretion of the entrl nk to the ttenution in (sl poliyF es we hve disussed erlierD (sl multiplitive unertinty leds to (sl ttenution e'et whih is expressed y drop in (sl instrumentF he entrl nk fes the timeEinonsisteny prolem nd overrets to this drop y too loose monetry poliyF he overretion of the entrl nk is proportionl to its preferene for output θ B F husD ssigning n solutely onservtive entrl nk without preferene for output @θ * B = 0A llows to void this overretionF es resultD the expeted in)tion is kept t its trget levelF rt iiA of roposition PFV sttes tht n inrese in preferene unertinty mkes the optiml onservtiveness of oth the entrl nk nd the government lowerF irlier we hve seen tht preferene unertinty not only retes the unertinty out (sl poliyD ut lso deteriortes the gps used y the (sl multiplitive shokF his e'et ws summrized y vrile Ω G in etion PFRF prom rt iiA of essumption PFTD it immeditely follows tht Ω G depends positively on preferene unertinty σ 2 θ nd negtively on the verge government preferenes θG F husD in order to smooth the negtive e'et of σ 2 θ on the output nd in)tion gpsD n inrese in θG is neededF woreoverD from rt iiiA of essumption PFT long with the properties of funtion ω (θ G )D we n onlude tht the vrines of ω (θ G ) nd τ (θ G ) depend positively on σ 2 θ nd negtively on θG F his gin mkes it soilly desirle to ssign the less onservtive governmentF xeverthelessD higher verge government preferenes nd more tive (sl poliy led to higher voltility of oth TT in)tion nd output euse of (sl multiplitive shoksF hisD howeverD n e ompensted y less onservtive entrl nkF es resultD oth θ * G nd θ * B inrese with n inrese in σ 2 θ F rt iiiA of roposition PFV explores the e'et of smll inrese in monetry multiplitive unertinty on the optiml preferenesF es we n seeD this e'et depends on the reltion etween poliy tion under ertinty orD in other wordsD on the reltion etween in)tion nd output trgetsF sf the in)tion trget is smll reltive to the output trgetD suh tht m 0 is smll reltive to τ 0 D n inrese in σ 2 ϕ leds to derese in the optiml onservtiveness for oth poliymkersF o explin thisD we need to study the e'et of monetry multiplitive unertinty on the output nd in)tion gps nd the equilirium poliy tionsF st is esy to show from @PFWE PFIPA tht if

m 0 cτ 0 < σ 2 ρ c 2 (1 + b 2 θ W ) a 2 θ W + σ 2 ρ c 2 (1 + b 2 θ W )
D smll inrese in σ 2 ϕ leds to n inrese in the equilirium monetry poliy tion nd onsequentlyD to n inrese in the in)tion gpF he (sl poliy eomes less tiveD output dropsD the solute vlue of the output gp inresesF en inrese in θ G nd θ B would help to restore the output lose to the trget level without lrge inrese in in)tionD s fr

s m 0 is su0iently smllF he opposite hppens if m 0 is lrge nd m 0 cτ 0 > σ 2 ρ c 2 (1 + b 2 θ W ) a 2 θ W + σ 2 ρ c 2 (1 + b 2 θ W )
F sn this se n inrese in σ 2 ϕ leds to derese in the equilirium monetry tion nd to n inrese in the equilirium (sl poliy tionF es resultD the expeted in)tion deresesD while the expeted output inresesF es the initil equilirium ws hrterized y in)tion isD n inrese in σ 2 ϕ lowers the solute vlues of oth gpsF husD more onservtive government nd the entrl nk n e ssigned in order to lower τ nd m nd to derese the voltility reted y the orresponding multiplitive shoksF he properties of the optiml poliy design in eonomy with monetry multiplitive unertinty re summrized y the following propositionX Proposition 2.9. Let σ 2

ϕ > 0 i) θ * B | σ 2 θ =0,σ 2 ρ =0 = abθ 2 W c + bθ W (a + bc) and θ * G σ 2 θ =0,σ 2 ρ =0 = aθ W a + bc ; ii) ∂θ * B ∂σ 2 θ σ 2 θ =0,σ 2 ρ =0 > 0 and ∂ θ * G ∂σ 2 θ σ 2 θ =0,σ 2 ρ =0 > 0 ; iii) ∂θ * B ∂σ 2 ρ σ 2 θ =0,σ 2 ρ =0 > 0 and ∂ θ * G ∂σ 2 ρ σ 2 θ =0,σ 2 ρ =0
> 0, if and only if m 0 > 0.

rt iA of roposition PFW desries the optiml poliymkers preferenes for the sitution when only monetry multiplitive unertinty is presentF imilr to the sitution with (sl multiplitive unertintyD the entrl nk should e more onservtive thn the governmentD nd TU oth should e more onservtive thn soietyF he reson is gin the time inonsisteny prolem nd the impossiility for the entrl nk to in)uene output in equiliriumF gontrry to the previous sitution with (sl multiplitive unertintyD the entrl nk should not e solutely onservtive nd hve to worry out output @θ * B > 0AF he logi here is s followsF eording to retion funtion @PFTAD the monetry multiplitive unertinty fores the entrl nk to derese its tions proportionlly @monetry ttenution e'etAF his mens tht its inentives to stimulte output lso weken nd time inonsisteny prolem eomes less pronounedF es resultD there is no need to ssign the fully onservtive entrl nkF woreoverD s Proposition 2.8 i) and 2.9i) he vetor of optiml weights Θ * θ W , σ 2 ϕ , σ 2 ρ , σ 2 θ solves the following system of (rst order onditionsX

aθ W a + bc > aθ W a + bc (1 + b 2 θ W )
D Θ LS Θ, θ W , σ 2 ϕ , σ 2 ρ , σ 2 θ = 0, @PFPQA
where D is the derivtive opertorF ustituting zeros in sted of orresponding σ 2 j D j ∈ {ϕ, ρ, θ}D we get the system whih n e solved for Θ * θ W , σ 2 ϕ , σ 2 ρ , σ 2 θ F xormllyD there re severl pirs of roots ut only the roots listed in iA rts of ropositions PFV nd PFW ssure tht the ressin mtrix of LS is positive semiEde(nite nd tht the found solution Θ * θ W , σ 2 ϕ , σ 2 ρ , σ 2 θ minimizes the soil lossF Proposition 2.8 ii-iii) and 2.9ii-iii) o (nd the signs of orresponding derivtivesD we use

∂θ * k ∂σ 2 j = - |H kj | |H| , @PFPRA
where k ∈ {B, G} , |H| is the determinnt of the ressin mtrix nd |H kj |is the determinnt of the ressin mtrix where the kEth olumn ws repled y the 

D 2 Θ,σ 2 j LS Θ, θ W , σ 2 ϕ , σ 2 ρ , σ 2 θ D omputed for Θ * θ W , σ 2 ϕ , σ 2 ρ , σ 2 θ F

Introduction

he soil vlue of informtion hs een rodly disussed in the litertureF trting from the seminl pper y worris nd hin @PHHPAD most reserhers whih del with this issue onsider eonomi environments with ommon fundmentl shoks @eFgF engeletos nd vn @PHHUAD gornnd nd reinemnn @PHHVAD i nd oshizw @PHISAD o @PHIHAD tmes nd vwler @PHIPAD lsh @PHIQAD etFAF ome uthors ssume tht the ommon shoks re omplemented with gentEspei( idiosynrti shoks @eFgF rellwig nd enkteswrn @PHHWAD enkteswrn @PHIRAD fergemnnD reumnn nd worris @PHISAD emdor nd eill @PHIHAAF srrespetive of the preise eonomi environmentD ll these studies investigte the role of informtion in losed eonomiesD for whih suh shok struture my e resonleF xeverthelessD s fr s the fous is shifted to interntionl ontextD these ssumptions do not seem relile ny moreF sn glol eonomyD shoks re neither entirely ommon nor gentEspei(Y more likelyD they re segmented orD in other wordsD ountryEspei(F he segmenttion or regionalization 1 of shoks ross the interntionl eonomy hs een doumented y vst literture on interntionl usiness yles @eFgF rethote nd erri @PHHPAD rethote nd erri @PHHRAAD pitl )ows @ille nd vn inoop @PHIRAD ille nd n inoop @PHIHAAD interntionl sset trde @fhmrD goeurdier nd quiud @PHIRAD hevereux nd utherlnd @PHIIAAF por exmpleD the segmenttion of fundmentls n ome from unorrelted shoks to nonEsset inomes ross ountriesD ountryEspei( produtivity innovtions @ille nd vn inoop @PHIRAA or ountryEspei( trnstion osts @fhmrD goeurdier nd quiud @PHIRAAF he segmenttion of shoks ross the world hs not found lot of ttention in the literture on the welfre properties of informtionF o the est of our knowledgeD the only exeption is the study of erto nd xkmur @PHIQAD who extend the eutyEontest model of worris nd hin @PHHPA to twoEregion version with unorrelted ountryEspei( fundmentlsF xeverthelessD erto nd xkmur @PHIQA ssume tht the euty ontest is not glolD ut regionEspei(D mening tht privte gents hve inentive to mimi the verge tions only in their home regionD not in the whole eonomyF sn ftD erto nd xkmur @PHIQA model two utrky eonomiesD for whih the 1 term by Heathcote and Perri (2004) UQ only link is informtionl spilloverD s the signls out regionEspei( fundmentls re dispersed worldEwideF husD the model does not pture the full degree of gloliztion in interntionl trde nd investmentsD whih is doumented y mny reserhersF eprt from segmenttion of fundmentl shoksD mny uthors on(rm tht there exists the informtionl symmetry etween ountriesF here is huge literture whih shows tht lols hve n informtionl dvntge over foreigners @feD tulz nd n @PHHVAD perreir et lF @PHIUAD hvo°ák @PHHSAD n xieuwerurgh nd eldkmp @PHHWAAF enother strnd of literture shows tht the informtionl symmetry etween ountries my explin some empiril (ndings in interntionl portfolio llotion @see hpD udyl nd xeupne @PHIQA for the surveyAF he theoretil literture on the soil vlue of informtion lso disusses spei( kind of informtionl symmetryF por exmpleD gornnd nd reinemnn @PHHVA nd tmes nd vwler @PHIPA ssume tht the puli signl rehes only rte of popultionF his type of symmetry is di'erent from informtionl symmetry in interntionl (nne litertureD s ll the gents hve the sme proility of ess to this informtionD while in most (nnil studies gents hve higher proility to get their home informtionF he gol of this reserh is to (ll the gp in the literture nd to de(ne the vlue of informtion in interntionl eonomiesF por this purposeD we explore stylized twoEountry i ∈ [0, n] ≡ G 1 elong to group 1 @or live in region 1A nd gents with index i ∈ (n, 1] ≡ G 2 elong to group 2 @or live in region 2AF husD the size of region 1 is equl to nD while the size of region 2 is equl to (1 -n)F vet k j i denote the tion tken y gent i who lives in region jF hen the verge privte tion in this regionD K j D is given y the following expressionX

K j ≡ 1 n j i∈G j k j i di
he verge privte tion in the eonomyD K ≡ j∈{1,2} i∈G j k j i di djD is equl to the weighted verge privte tions in oth regionsX

K ≡ nK 1 + (1 -n) K 2 he dispersion of privte tions in the eonomy σ 2 k ≡ j∈{1,2} i∈G j k j i -K 2 di
dj is de(ned y the dispersion of privte tions in oth regions nd y the gp in privte tions etween the regionsX

σ 2 k = nσ 2 1 + (1 -n) σ 2 2 + n (1 -n) (K 1 -K 2 ) 2 , @QFIA
where

σ j ≡ 1 /n j i∈G j k j i -K j 2 di 1 /2
is the stndrd devition of privte tions in region jD j ∈ {1, 2}F he pyo' of privte gent i living in region j depends on his tion k j i D verge privte tion KD the stndrd devition of privte tions in the eonomy σ k D fundmentl prmeter θ j nd is written y the following funtionX

u j i = U k j i , K, σ k , θ j , @QFPA
pundmentl θ j n e interpreted s tehnologil prmeterF his vrile is normlly distriuted with men µ j = 0 nd vrine σ 2 θ,j F por simpliityD we ssume tht fundmentls in di'erent region re unorreltedF husD there re only lol idiosynrti tehnologil shoksD without tehnologil spillovers etween regionsF xeverthelessD the pyo' funtion @QFPA llows for the glol strtegi e'etsD s the privte pyo's depend on the glol verge tion KF UT pollowing the methodology of engeletos nd vn @PHHUAD we ssume tht pyo' funtion U k j i , K, σ k , θ j is qudrti funtion with U kσ = U Kσ = U θσ = U σ k j i , K, 0, θ j = 0F his mens tht pyo' funtion is seprle in dispersion term nd the other vrilesF sn other wordsD the dispersion hs only nonEstrtegi e'et on privte pyo'sF es we will see lterD this implies tht the equilirium privte tions do not depend on the dispersionF husD the pyo' funtion n e rewritten in the following formX

u j i = U k j i , K, 0, θ j + Uσσ 2 σ 2 k , @QFQA
woreoverD we ssume tht the pyo' funtion is onve in privte tions @U kk < 0AF woreoverD U kK < -U kk D where U kK mesures the strtegi e'et in privte tionsF sf U kK = 0D the privte tions re independent of the verge tions in the eonomyF sf U kK > 0D the privte pyo' is higher when the privte tion is loser to the verge tion KF husD there is strtegi omplementrity in privte tions nd privte gents hve the inentive to do wht others doF sf U kK < 0D the privte pyo' is higher when the distne etween privte tion nd the verge tion in the eonomy is lrgerF es the privte pyo' depends on the verge for the whole eonomyD there is glol strtegi e'etF he lterntive version would e lol strtegi e'etD if the privte pyo' ws linked to the verge tions in the home regionF he dditionl ssumption is U kk + 2U kK + U σσ < 0. he e'et of dispersion in privte tions n hve ny signF sf U σσ > 0D there is positive privte vlue of dispersion in privte tionsF hisD for exmpleD is the hrteristi of eutyE ontest model desried y worris nd hin @PHHPAF sf U σσ < 0D there is negtive privte vlue of dispersion in privte tionsD s in lsh @PHIQAF sf U σσ = 0D privte pyo's do not depend on the dispersionF hespite of the sign of this vrileD we ssume tht U kk + U σσ < 0F he model of engeletos nd vn @PHHUA is speil se of ours nd n e otined y hoosing n = 1F e ssume tht U k (0, 0, 0, 0) = U K (0, 0, 0, 0) = 0F his ssumption simpli(es onsiderly the derivtionsD ut does not 'et the onlusions out the vlue of puli nd privte informtionF woreoverD without lk of generlityD U kθ > 0F his ssumption mens tht privte gents hve n inentive to keep their tions lose to their home fundmentlsF e ssume tht privte gents do not know the true vlues of the fundmentls θ 1 nd θ 2 F snsted of the perfet informtionD privte gents hve n exess to severl imperfet signls out the fundmentlsF ell gents in the eonomy oserve two puli signls out the fundmentlsX

y j = θ j + η j Dj ∈ {1, 2} @QFRA
where η j ∼ N (0, σ 2 y,j ) is the noise of puli signl y j with vrine σ 2 y,j F husD σ -2 y,j is the preision of puli signl out the fundmentl shok in region jF sf σ -2 y,j = 0D the predition vlue UU of this informtion is zeroF his is equivlent to the sene of suh puli informtionF wo puli signls re unorreltedD mening tht ovrine of two noises is equl to zero @Cov (η 1 , η 2 ) = 0AF husD the puli informtion out fundmentl θ j onsists of puli signl y j nd the prior informtion out the fundmentl µ j F sn wht followsD we use the omposite signl z j to denote ll puli informtion out the fundmentl shok in region jX

z j ≡ σ -2 y,j y j + σ -2 θ,j µ j σ -2 y,j + σ -2 θ,j
.

hispersion of the noise in this omposite signl is equl to σ 2 z,j = σ -2 y,j + σ -2 θ,j

-1 nd preision of puli informtion is equl to σ -2 z,j = σ -2 y,j + σ -2 θ,j F his omposite signl is oserved y ll gents in the eonomyY there is no di'erene in the ess to puli informtion etween the gents in di'erent regionsF he only di'erene in informtion ville to privte gents onerns their privte informtionF rivte gent i living in region j oserves privte signl x j i out the true vlue of θ j X

x j i = θ j + ε j i D @QFSA where ε j i ∼ i.i.d.N (0, σ 2 x,j
) is the noise of this privte signl nd σ 2 x,j stnds for its vrineF husD vlue σ -2

x,j depits the preision of privte informtion in region jF e suppose tht gents in region j do not oserve ny privte signl out the foreign fundmentl shok θ -j F rivte gents use their privte signls nd two omposite puli signls to form their expettions out the fundmentlsX

E θ j θ -j x j i , z j , z -j = δ j z j + (1 -δ j ) x j i z -j , @QFTA
where

δ j = σ -2 z,j σ -2 z,j + σ -2
x,j

. eording to @QFTAD privte gent from region j uses his own privte signl x j i nd puli signl z j to derive his expettions out θ j F es the gent hs no privte informtion out fundmentls in the other regionD his expettions out θ -j re equl to puli informtion out θ -j F hese expettions re used y privte gents to hoose their tionsF he equilirium privte tions re de(ned in the next setionF

Equilibrium

rivte gents simultneously hoose their tionsD whih mximize their pyo' @QFPAF fefore proeeding to the equilirium under imperfet informtionD we strt with the properties of the equilirium in n eonomy where ll the gents know the true vlues of fundmentlsF UV 3.3.1 Equilibrium with complete information he equilirium with omplete informtion is hrterized y pir of strtegies (κ 1 , κ 2 )X R 2 → R 2 suh tht κ j Θ j = arg max k j U k j , K θ j , θ -j , σk θ j , θ -j , θ j , @QFUA where Θ j = (θ j , θ -j ) is vetor of fundmentl shoksD K (θ j , θ -j ) = j∈{1,2} i∈G j κ j (θ j , θ -j ) di dj is the verge privte tions under omplete informtion nd σk (θ j , θ -j ) ≡ j∈{1,2} i∈G j (κ j (θ j , θ -j ) -K (θ j , θ -j ))

2 di dj

1 /2
is the stndrd devition of privte tions in equiliriumF imilrly to oneEregion model of engeletos nd vn @PHHUAD the equilirium privte strtegies under omplete informtion re liner over the fundmentls nd re given y the following expressionX κ j (Θ) = κ j,j θ j + κ j,-j θ -j , @QFVA where κ j,j is the equilirium weight of the home fundmentl ftor nd κ j,-j is the equilirium weight of the foreign fundmentl ftor in privte tions in region jF hese equilirium weights re s followsX

κ j,j = κ -ακ(1 -n j ) @QFWA κ j,-j = ακ(1 -n j ), @QFIHA where κ = -U kθ U kk + U kK nd α = U kK -U kk F
fy ssumptions mde eforeD U kθ is positive while expression U kk + U kK is negtiveF his implies tht κ is positiveF he sign of α oinides with the sign of U kK nd is positiveD if there is strtegi omplementrityD nd negtiveD if there is strtegi sustitutilityF es -U kK > U kk D the vlue of α elongs to the intervl (-∞, 1)F his mens tht the weight of home fundmentl shok in privte tions in region j is positiveF his re)ets the inentive of privte gents to keep their tions lose to their home fundmentlsF hespite the foreign fundmentls do not hve the diret e'et on the privte pyo'sD the gents lso ret to the foreign fundmentl shokD s fr s there is the strtegi e'et nd α = 0F sf α > 0 nd privte tions re hrterized y strtegi omplementrityD the gents in region j lso hve the inentive to keep their tions lose to the privte tions in foreign region -jF es privte gents in region -j lign their tions to foreign fundmentls θ -j D strtegi omplementrity fores gents in region j to put positive weight κ j,-j to this fundmentl shokF he stronger strtegi omplementrity nd the lrger foreign regionD the higher weight of foreign fundmentls is tthed y privte gents in region jF his leds to n equivlent derese in the weight of home fundmentl in privte tionsF sf there is UW strtegi sustitutility nd α < 0D the gents wnt to di'erentite their tions with the tions of othersF his imply negtive weight of foreign fundmentls in privte tions nd n inrese in the weight of home fundmentlsF he redistriution of the whole weight κ etween the two fundmentls depends on the extent of strtegi e'et α nd on the region size n j F sf we tke the limiting se with n j = 1D we get the oneEregion model of engeletos nd vn @PHHUA with the equilirium privte tionsX κ j θ j , θ -j = κθ j @QFIIA sf there is strtegi omplementrity @α > 0AD the weight of the lol fundmentls in privte tions is lower in twoEregionl modelF he gents redistriute this weight towrd the foreign shokD s there is strtegi omplementrity etween regionsF sf there is strtegi sustitutility @α < 0AD the weight of the lol fundmentls in privte tions is higher in twoEregionl modelF he gents wnt to keep their tions fr from the foreign tionsD s there is strtegi sustitutility etween regionsF husD the gents tth negtive weight to the foreign fundmentls nd inrese the weight of lol fundmentlsF he verge privte tions in twoEregion eonomyD κD re proportionl to the verge vlue of fundmentls in oth regionsX

κ ≡ nκ 1 θ 1 , θ 2 + (1 -n) κ 2 θ 1 , θ 2 = κ nθ 1 + (1 -n) θ 2
xeverthelessD this model in generl version should not e treted s n verge model with tions κ nd fundmentls θ ≡ (nθ 1 + (1 -n) θ 2 )D euse there is symmetry etween regionsD whih my 'et privte pyo'sF his symmetry n e illustrted y the gp etween privte tions in the regionsX

κ 1 θ 1 , θ 2 -κ 2 θ 1 , θ 2 = κ (1 -α) θ 1 -θ 2
his gp vnishes only if the fundmentl prmeters re equl in two regionsF es fr s θ 1 = θ 2 D privte tions di'er in two regionsF iven if there is no dispersion in privte tions inside the regionsD the gp etween verge tions retes the dispersion etween regions nd the dispersion of privte tions in the whole eonomyD ording to eqution @QFIAF sf privte gents do not re out the dispersion nd U σσ = 0D this does not 'et the privte pyo'sF sf there is the negtive privte vlue of dispersion nd U σσ < 0D the gp etween the regions retes the negtive e'et on privte pyo'sF sf there is positive privte vlue of dispersion nd U σσ > 0D the gp etween the regions retes the positive e'et on privte pyo'sF fy ssumptionD this is seondEorder e'et whih does not in)uene the equilirium privte tionsF xeverthelessD this e'et hs ruil impt on the soil nd regionl welfre nd is ruil determinnt of the soil nd lol vlue of privte nd puli informtionD s it will e shown lterF VH 3.3.2 Equilibrium with incomplete information nder inomplete informtionD privte gents do not know the true vlue of fundmentl shoksF husD they hoose their tions in order to mximize their expeted pyo' given their informtion setF he informtion set for ny gent onsists of three elementsF he (rst element is the privte signl out the home fundmentlF he seond nd the third elements re the puli signl out their home fundmentls nd the puli signl out the foreign fundmentlsF pormllyD equilirium with inomplete informtion is pir of strtegies

(k 1 , k 2 )X R 3 → R 2 suh tht k j x j , z j , z -j = arg max k E U k , K (Θ, Z) , σ k (Θ, Z) , θ j x j , z j , z -j , @QFIPA where Θ = (θ 1 , θ 2 ) is vetor of fundmentlsD Z = (z 1 , z 2 ) is vetor of puli informtionD K (Θ, Z) = j∈{1,2} x j k j (x j , z j , z -j ) dP (x j | θ j , z j ) dj is the verge privte tion in equilirium nd σ k (Θ, Z) = j∈{1,2} x j (k j (x j , z j , z -j ) -K (θ j , θ -j , z j , z -j )) 2 dP (x j | θ j , z j ) dj 1 /2
is the equilirium stndrd devition of privte tionsF he (rstEorder onditionD whih desries the equilirium strtegies @QFIPAD is s followsX

k j x j , z j , z -j = E κ j (Θ) + α j,j (K j (Θ, Z) -κ j (Θ)) + α j,-j (K -j (Θ, Z) -κ j (Θ))| x j , z j , z -j . @QFIQA
where K j (Θ, Z)is the verge privte tion in region j for given fundmentl shoks Θ nd puli informtion ZD α j,j = α -α (1 -n j ) nd α j,-j = α (1 -n j )F eording to @QFIPAD the optiml tion of privte gent depends on his expettions out the optiml tion under omplete informtion κ j (Θ)D the expeted gp etween the verge tions under inomplete nd omplete informtion in his home regionD (K j (Θ, Z) -κ j (Θ)) , nd the expeted gp etween the verge tions under inomplete nd omplete informtion in the foreign regionD (K -j (Θ, Z) -κ j (Θ))F lue α j,j mesures the impt of the home gp in privte tions on the deision of the gentF sn other wordsD α j,j is the regionl extent of oordintionF imilrlyD the vlue α j,-j mesures the impt of the foreign gp in privte tions on the deision of ny gent in region jF husD α j,-j is the interEregionl extent of oordintionF sf there is strtegi omplementrity @α > 0AD oth regionl nd interEregionl extents of oordintion re positive nd gents re willing to mimi the verge tions in oth regionsF he lrger regionD the stronger desire to mimi its verge tions oth inside nd etween regionsF sf there is strtegi sustitutilityD oth regionl nd interEregionl extents of oordintion re negtiveF he (rstEorder ondition @QFIPA gives the liner equilirium strtegy of privte gentsF his strtegy is desried in the following propositionF VI Proposition 3.1. In a linear equilibrium, the strategy of private agents is as follows:

k j x j , z j , z -j = κ j,j γ j z j + 1 -γ j x j + κ j,-j z -j , @QFIRA where γ j is the relative weight of regional public information given by:

γ j = δ j + δ j (1 -δ j ) α j,j 1 -(1 -δ j ) α j,j + (1 -δ j ) α j,-j 1 -(1 -δ j ) α j,j κ -j,j κ j,j = @QFISA =δ j + δ j (1 -δ j ) α j,j 1 -(1 -δ j ) α j,j + (1 -δ j ) α j,-j 1 -(1 -δ j ) α j,j α -j,j 1 -α j,-j
roposition QFI shows tht privte gents in twoEregion eonomy use the informtion out oth regionsD s fr s oth κ j,j nd κ j,-j re nonEzeroF e hve shown erlier tht the weight of home informtion κ j,j is positiveD while the weight of foreign informtion κ j,-j is positive only in se of strtegi omplementrityF st is negtiveD if there is strtegi sustitutility nd zeroD if there is no strtegi e'etF es the only soure of informtion out the foreign fundmentl shok is puli signl z -j D the weight of this signl in privte tion in region j oinides with the weight of foreign fundmentl in privte tions under omplete informtionF es there re two soures of informtion out the home fundmentlsD the privte gent redistriutes the entire weight of home informtion κ j,j etween themF rmeter γ j ∈ [0, 1] shows the reltive weight of home puli informtionD while (1 -γ j ) mesures the reltive weight of privte signl in the entire use of home informtionF st n e esily seen tht the reltive weight of puli home informtion is equl to the reltive preision of puli informtion δ j if nd only if the strtegi e'et is sent nd α = 0F sf there is strtegi omplementrityD the reltive weight of puli signl in tions exeeds its reltive preisionF his n e explined y the desire of privte gents to mimi the tions of othersF he use of puli signl llows them to etter predit the tions of others nd the use of puli signl inreses even if this does not llow the gents to keep their tions loser to the relevnt home fundmentlsF sf there is strtegi sustitutilityD the gents hve the desire to di'erentite their tions from the tions of othersF husD they derese the weight of the home puli signl in their tions to level whih is lower thn the reltive preision of puli informtionF en inrese in reltive preision of puli informtion nd strtegi omplementrity leds to n inrese in the reltive weight of puli home informtion in privte tionsF he e'et of region size n j on the reltive weight of puli informtion is nonElinerF he following gorollry summrizes the e'et of regionl size on the reltive weight of its home puli informtionX Corollary 3.2. The eect of region size on the relative weight of its public information is as follows:

VP 1. In case of strategic complementarity, ∂γ j ∂n j > 0 if and only if n j < min 1 2 1 + δ j α(1-δ j ) ; 1 ; 2. In case of strategic substitutability, ∂γ j ∂n j < 0 if and only if n j > max 1 2 1 + δ j α(1-δ j ) ; 0 .

he (rst prt of gorollry QFP desries the properties of γ j in se of strtegi omplementrityF st n e esily shown tht threshold

1 2 1 + δ j α(1-δ j )
is lrger thn 1D if preision of lol puli informtion in region j is reltively high nd δ j > α 1+α F sn suh situtionD the reltive weight is inresing in region size nd the reltive weight of lol puli informtion in twoEregion eonomy is lower thn in oneEregion eonomyF sn this seD puli informtion is very good preditor of home fundmentlsY thusD its weight in home privte tions is initilly very highF hen there re two regions insted of oneD strtegi omplementrity fores the gents to swith from their home puli informtion to foreign puli informtionF es resultD they redistriute the use of puli informtion s instrument of oordintion towrds the foreign signlF sf preision of lol puli informtion is low nd

δ j < α 1+α D threshold 1 2 1 + δ j α(1-δ j )
is lower thn 1 nd the reltive weight of puli informtion is humpEshped funtion of n j F husD the reltive weight of puli lol informtion my e higher in twoEregion eonomy thn in oneEregion eonomyF sn this seD the weight of home puli informtion is not tht high in oneEregion model due to the reltively low preision of this informtionF trtegi omplementrity etween regions mkes the inhitnts of the foreign region willing to ret to the puli informtion out region jF he popultion of region j knows this nd my wnt to mimi the tions of foreigners y inresing the weight of the home puli informtionD despite its reltively d qulityF husD in twoEregion eonomy gents in lrge region my tth higher weight to their home puli signls thn they would in oneEregion worldF orth to noteD tht this e'et is present only if preision of puli informtion is reltively low nd the region is reltively lrgeF o illustrte the resoningD we provide the equilirium strtegies in oneEregion eonomyD whih n e otined from ours y tking n = 1F sn this modelD the equilirium tion of privte gents is the funtion of their privte signl nd the puli signlX

k j x j , z j = κ γj z j + 1 -γj x j , @QFITA
where γj is the reltive weight of regionl puli informtion in oneEregion eonomy nd is given yX

γj = δ j + δ j (1 -δ j ) α 1 -(1 -δ j ) α @QFIUA
he seond prt of gorollry QFP summrizes the properties of γ j in se of strtegi sustitutilityF sf preision of lol puli informtion is high nd

δ j > -α 1-α D threshold 1 2 1 + δ j α(1-δ j )
is negtiveF husD n inrese in region size leds to derese in the reltive VQ weight of lol puli informtionF gonsequentlyD the reltive weight of lol puli informtion in twoEregion eonomy is higher thn in oneEregion eonomyF he resoning is strightforwrdF sf the qulity of home puli informtion is reltively goodD the gents would use it to keep their tions lose to their home fundmentlsF he interEregionl strtegi sustitutility mens tht the prt of the whole popultion is not going to use this informtionF husD the gents my inrese their use of the home puli informtion without su'ering from inresed oordintionF sf the qulity of puli informtion is reltively d nd δ j < -α 1-α D the gents my prefer to rely more on their privte informtion to keep their tions lose to the fundmentlsF sn this seD the reltive gins of using the home puli informtion re smll nd the weight of puli informtion is humpEshped funtion of nF husD the reltive weight of puli lol informtion my e lower in twoEregion eonomy thn in oneEregion eonomyF king into ount the equilirium strtegy under inomplete informtion @QFIRA nd under omplete informtion @QFVAD we n show tht the verge tions in region j under inomplete informtion re equl to the sum of verge tions in this region under omplete informtion nd the weighted errors of the puli signls (z j -θ j ) nd (z -j -θ -j )X K j Θ j , Z j = κ j (Θ) + κ j,j γ j z j -θ j + κ j,-j z -j -θ -j @QFIVA his gives the verge tions in the whole eonomyX

K (Θ, Z) = κ (Θ) + j∈{1,2}
n j κ j,j γ j + (1 -n j ) κ -j,j z j -θ j dj, @QFIWA where (n j κ j,j γ j + (1 -n j ) κ -j,j ) is the verge weight of signl z j in privte tionsF he gp etween the verge tions in the two regions is equl to the sum of the gp etween the regions under omplete informtion nd the reltive errors of the puli signlsX

K 1 (Θ, Z) -K 2 (Θ, Z) = κ 1 (Θ) -κ 2 (Θ) + κ 1,1 γ 1 -κ 2,1 z 1 -θ 1 -κ 2,2 γ 2 -κ 1,2 z 2 -θ 2 , @QFPHA
where (κ j,j γ j -κ -j,j ) is the reltive weight of signl z j in tions in region j in omprison to its weight in region -jF husD the errors in puli signls rete the devition of the verge tions from their vlues under omplete informtionF he use of imperfet privte signls retes the dispersion of the tions inside the regionsF he dispersion of privte tions in region j is equl to

σ 2 j = κ 2 j,j 1 -γ j 2 σ 2
x,j @QFPIA he welfre properties of the noise in puli nd privte informtion re disussed in the next setionF VR

3.4

Social welfare analysis sn this setionD we disuss the soil vlue of puli nd privte informtion in segmented eonomiesF e strt with the desription of soilly e0ient llotions under omplete nd inomplete informtionF efter tht we derive the soil loss funtion nd (nd the impt of preision of puli nd privte informtion on this welfre riterionF he soil welfre is the sum of ll privte pyo's in the eonomyX

W ≡ j∈{1,2} i∈S j U k j x j , z j , z -j , K (Θ, Z) , σ k (Θ, Z) , θ j di dj
his welfre n e rewritten s sum of two omponentsX

W = ω K 1 , K 2 , θ 1 , θ 2 + W σσ 2 n 1 σ 2 1 + n 2 σ 2 2 , @QFPPA
where ω (K 1 , K 2 , θ 1 , θ 2 ) is the omponentD whih depends on the regionl verge privte tionsD the verge privte tions in the whole eonomy nd fundmentl shoksF erm

Wσσ 2 (n 1 σ 2 1 + n 2 σ 2 2 )
is the omponent whih depends on the dispersion of privte tions inside the regionsF goe0ient W σσ = U σσ + U kk mesures the soil vlue of dispersion inside the regionsF es it is negtiveD the dispersion in privte tions lowers the soil welfre nd is undesirle from the soil perspetiveF orth to noteD tht the soil vlue of dispersion inside regions is negtive irrespetive of the privte vlue of dispersionF he omponent whih depends on the verges is given y the following expressionX

ω K 1 , K 2 , θ 1 , θ 2 = n 1 U K 1 , K, 0, θ 1 + n 2 U K 2 , K, 0, θ 2 + U σσ 2 n 1 n 2 (K 1 -K 2 ) 2 @QFPQA
he (rst term on the rightEhnd prt in @QFPQA is the pyo' of gents in the (rst regionD if ll of them hoose tion K 1 F he seond term is the pyo' of the gents in the seond regionD if they hoose tion K 2 F he lst term shows the glol gins of privte gents due to the gp in tions etween the regionsF sf U σσ < 0 nd there is negtive privte vlue of dispersionD the soil welfre is negtively relted to the gp etween regionsF sn other wordsD soiety vlues negtively the di'erene etween regionsF sf U σσ > 0 nd there is positive privte vlue of dispersionD soiety vlues positively the di'erene etween regionsF husD the soil vlue of the gp etween regions oinides with the privte vlue of dispersionF 3.4.1 Social optimum under complete information o (nd the soil optimumD we ssume tht the soil plnner deides on the privte tions for given vlues of fundmentl shoks (θ 1 , θ 2 )F es the soiety gets negtive vlue of dispersion inside VS the regionsD the soil plnner hooses the sme tion for ll gents whih live in the sme regionF husD the e0ient llotion with omplete informtion is pir of strtegies

(κ * 1 , κ * 2 )X R 2 → R 2 suh tht κ * j (θ j , θ -j ) = arg max K j ω K j , κ * -j , θ j , θ -j , @QFPRA
where ω K j , κ * -j , θ j , θ -j is welfre omponent @QFPQAF he soilly e0ient tions for gents in region j re liner over two fundmentl shoksX

κ * j θ j , θ -j = κ * j,j θ j + κ * j,-j θ -j , @QFPSA
where the weights of fundmentls re

κ * j,j = κ * -(1 -n j ) κ @QFPTA κ * j,-j = (1 -n j ) κ, @QFPUA where κ * = (U kθ +U Kθ ) -W KK D κ ≡ -(U kθ +U Kθ ) W KK + U kθ Wσσ nd W KK = U kk + 2U kK + U KK < 0F
husD the soilly optiml privte tions under omplete informtion re the weighted sum of the two fundmentlsF he optiml distriution in oneEregion model n e otined from @QFPS!QFPUA y hoosing n = 1X κ * j θ j , θ -j = κ * θ j . husD the reltion etween the weight of the home fundmentl in oneEregion model nd its weight in twoEregion model @QFPTA is de(ned y the vlue of κF sf κ > 0D the optiml weight of lol fundmentls is lower in twoEregion soil optimum in omprison to oneEountry modelF he weight of foreign fundmentls is positiveF his hppens if the soil version to vrine in privte tions is stronger thn the desire to reh the fundmentlsD suh tht

W σσ < U kθ (U kθ +U Kθ ) W KK F his ondition is equivlent to 1 -W KK Wσσ > -U Kθ
U kθ F es we will see lterD vlue α * = 1 -W KK Wσσ hrterizes the soilly optiml degree of oordintionF sf the optiml degree of oordintion is highD the soil plnner is redy to sri(e the loseness of privte tions to the lol fundmentls in order to vnish the di'erene etween regionsF es resultD the weight of fundmentls is redistriuted from the lol shok to the foreign oneF he extent of this redistriution depends positively on the size of foreign regionF husD the e0ient distriution in twoEregion model is shifted to the fundmentls in the lrgest regionF sf κ < 0D the optiml weight of lol fundmentls is higher in twoEregion soil optimum in omprison to oneEountry modelF he weight of foreign fundmentls is negtiveF his hppens if the soil version to vrine in privte tions is not very highD suh tht W σσ > U kθ (U kθ +U Kθ ) W KK F his is equivlent to reltively smll e0ient degree of oordintionD α * < -U Kθ U kθ F sn this seD VT the soil plnner does not re muh out the vrine in privte tionsF husD the plnner is redy to streth the distne etween regions in order to diminish the gp etween the lol fundmentls nd the lol privte tionsF sn this seD the privte tions in two regions re shifted prt from eh other nd there is sustntil gp etween themF he gp etween e0ient tions in two regions in model with omplete informtion is proportionl to the gp etween fundmentl shoksX

κ * 1 θ 1 , θ 2 -κ * 2 θ 1 , θ 2 = (κ * -κ) (θ 1 -θ 2 ) ,
where oe0ient (κ * -κ) = -U kθ Wσσ is positiveF sf there is huge soil version to dispersion nd the solute vlue of W σσ is highD the vlue of (κ * -κ) nd the gp etween the regions vnishF sf the soil version to dispersion is modestD the vlue of (κ * -κ) nd the gp etween regions re lrgeF he verge e0ient tion in the eonomy is proportionl to the verge vlue of fundmentl shokX

κ * ≡ nκ * 1 + (1 -n) κ * 2 = κ * nθ 1 + (1 -n) θ 2 .
his vlue does not depend on the privte or soil vlue of dispersionF xeverthelessD the verge e0ient tions in model with inomplete informtion do depend on these prmetersD s we will see in the next susetionF 3.4.2 Social optimum with incomplete information.

en e0ient llotion with inomplete informtion is pir of strtegies

(k * 1 , k * 2 )X R 3 → R 2 suh tht k * 1 x 1 , Z , k * 2 x 2 , Z = arg max k (x,Z) E [W (k (x, Z) , K (Θ, Z) , σ k (Θ, Z) , Θ)] , @QFPVA where k (x, Z) = {k 1 (x 1 , Z) , k 2 (x 2 , Z)} is fesile set of privte tionsD K (Θ, Z) = j∈{1,2} x j k j (x j , Z) dP (x j | Θ, Z) dj nd σ k (Θ, Z) = j∈{1,2} x j (k j (x j , Z) -K (Θ, Z)) 2 dP (x j | Θ, Z) dj 1 /2
F his implies the following (rstEorder onditionX

k * j x j , z j , z -j = E κ * j (Θ) + α * j,j K j (Θ, Z) -κ * j (Θ) + α j,-j K -j (Θ, Z) -κ * -j (Θ) x j , z j , z -j , @QFPWA
VU he (rstEorder ondition shows tht the e0ient strtegy for ny gent in region j is the sum of his expeted e0ient tion under omplete informtion κ * j (Θ) nd the expeted gps etween the verge tions nd the orresponding e0ient verge tions under omplete informtion for oth regionsF lue α * j,j ≡ α * -(1 -n j )

W KK -U kk -W σσ is the e0ient extent of oordintion inside the region nd α * j,-j ≡

W KK -U kk -W σσ (1 -n j ) is the e0ient interEregionl extent of oordintionD α * = 1 -W KK
Wσσ is the e0ient extent of oordintion in oneEregion modelF he interEregionl e0ient extent of oordintion is positive if the mrginl soil utility of verge tions dereses slower thn the mrginl privte utility of privte tionsD mening tht W KK > U kk F his hppens if the privte vlue of oordintion is su0iently highD suh tht

U kK > -U KK
2 F sn this seD the soil vlue of oordintion etween regions is high nd the e0ient interEregionl oordintion is positiveD α * j,-j > 0F he regionl degree of oordintion diminishes y the vlue of the interEregionl degree of oordintion nd is lower thn in oneEregion eonomyF his redistriution of oordintion etween regions is higher for the lrger size of the other regionF husD the e0ient llotion implies tht the tions re shifted to the verge tions in lrger regionF sf the privte vlue of oordintion is lowD U kK < -U KK 2 D the mrginl soil utility of verge tions dereses fster thn the mrginl privte utility of privte tionsD mening tht W KK < U kk F sn this seD the e0ient extent of interEregionl oordintion is negtive nd the e0ient extent of oordintion inside the region is higher thn in oneEregion modelF he (rstEorder ondition @QFPWA gives the liner e0ient strtegy of privte gentsF his strtegy is desried y the following propositionF Proposition 3.3. The linear ecient strategy of private agents is as follows:

k * j x j , z j , z -j = κ * j,j γ * j z j + 1 -γ * j x j + κ * j,-j z -j , @QFQHA
where γ * j is the ecient relative weight of regional public information given by:

γ * j = δ j + δ j (1 -δ j ) α * j,j 1 -(1 -δ j ) α * j,j + (1 -δ j ) α * j,-j 1 -(1 -δ j ) α * j,j κ * -j,j κ * j,j
@QFQIA sn oneEregion model the e0ient tion re s followsX

k * j x j , z j = κ * γ * j z j + 1 -γ * j x j , @QFQPA with γ * j = δ j + δ j (1 -δ j ) α * 1 -(1 -δ j ) α * @QFQQA
VV gomprison of these strtegies with the equilirium in oneEregion model shows tht the equilirium is soilly e0ient if κ = κ * nd α = α * F sn this seD the equilirium nd e0ient distriution under omplete informtion re the sme nd the e0ient degree of oordintion oinides with the equilirium degree of oordintionF sn twoEregion eonomyD these onditions re neessry ut not su0ient for equilirium to e optimlF gondition κ = κ * ssures tht the verge tions in the equilirium nd in the optimum oinide under omplete informtionF xeverthelessD this does not gurntee tht the distriution of these verges etween regions is e0ientF gondition α = α * ssures tht the verge degrees of oordintion re e0ientD ut it is not su0ient for oth regionl nd interEregionl degrees of oordintion to e e0ientF gomprison of equilirium strtegies @QFIRA with soilly e0ient strtegies @QFQHA gives the following su0ient ondition for the e0ieny of equilirium llotionX Proposition 3.4. Equilibrium in a two-regional model is socially ecient if and only if κ = κ * , α = α * and U σσ = 0. 

EW S = ω S κ * 1 , κ * 2 , θ 1 , θ 2 -L * S ,
where ω S (κ * 1 , κ * 2 , θ 1 , θ 2 ) is the (rstEest soil welfre nd L * S is the soil loss whih rises due to the gp etween the equilirium nd soil optimumF he vlue of this loss is s followsX

L * S = |W KK | 2 V ar K -K * + n (1 -n) 2 |W σσ | V ar (K 1 -κ * 1 -(K 2 -κ * 2 )) @QFQRA + |W σσ | 2 nσ 2 1 + (1 -n) σ 2 2
husD eqution @QFQRA revels the soures of ine0ieny in the desried eonomyF he (rst soure of ine0ieny is the gp etween the equilirium verge tions nd the soilly e0ient verge tionsF he vrine of this gp is denoted y V ar K -K * in eqution @QFQRAF goe0ient

|W KK | 2
mesures the impt of this vrine on the soil lossF he seond term in soil loss omes from the possile symmetry etween the regionsF he vlue

K 1 -κ * 1 -(K 2 -κ *
2 ) mesures the reltive gp etween the verge regionl tions nd the orresponding optiml tionsF sf the gps etween verge nd optiml tions re di'erent for the regionsD the symmetry rises nd soil welfre devites further from the (rstEestF goe0ient n(1-n)

2

|W σσ | mesures the importne of the interEregionl symmetry for soil plnnerF pinllyD the soil loss omes from the vrine in privte tions in oth regionsD whih is mesured y σ 2 1 nd σ 2 2 F por the lrger regionD onerns out its privte tions dispersion re strongerF he gp etween the equilirium nd (rstEest llotions n rise euse of two resonsF he (rst reson is the ine0ient struture of the eonomyD suh tht equilirium under omplete informtion is not e0ientF he seond reson is inomplete informtionF hese two resons n e prtilly seprted from eh otherF por exmpleD the gp etween verge equilirium nd e0ient tions n e represented s the sum of the gp etween the verge equilirium tions under omplete nd inomplete informtion nd the gp etween the equilirium tions under omplete informtion nd verge e0ient tionsX

K -K * = (K -κ) + κ -K *
he vrine of this sum is equl to the sum of vrines of two gps nd their douled ovrineF es vlue κ -K * is the gp etween the equilirium nd e0ient tion under omplete informtionD its vlue does not depend on the informtion ville to the gentsF husD the (rst omponent in @QFQRA n e represented y the sum of two termsD one of whih WH is independent of the informtion qulityD while the other is de(ned y the preision of puli nd privte informtion ville to gentsF he sme is true for the seond omponent in soil loss funtionF he dispersion of privte tions rises only under inomplete informtion nd thusD it is fully de(ned y the informtion preisionF es resultD we n rewrite the soil loss @QFQRA s the sum of omponent L 0 S D whih is independent of preision of puli nd privte informtionD nd omponent L S D whih depends on the preisionsX

L * S = L 0 S + L S , where omponent L S is s followsX L * S = |W σσ | 2 (1 -α * ) [V ar (K -κ) + 2Cov (K -κ; κ -κ * )] + @QFQSA + n (1 -n) |W σσ | 2 [V ar (K 1 -κ 1 -(K 2 -κ 2 )) +] + n (1 -n) |W σσ | Cov (K 1 -κ 1 -(K 2 -κ 2 ) ; κ 1 -κ * 1 -(κ 2 -κ * 2 )) + |W σσ | 2 nσ 2 1 + (1 -n) σ 2 2
he (rst term in @QFQSA represents the vrine of the gp etween the verge equilirium tions K nd the verge tions under omplete informtionF he gp etween the verge tions under inomplete nd inomplete informtion is de(ned y the errors in the puli signls

nd n e written s followsX

K -κ = nκ (γ 1 + α (1 -n) (1 -γ 1 )) (z 1 -θ 1 ) + (1 -n) κ (γ 2 + αn (1 -γ 2 )) (z 2 -θ 2 ) , @QFQTA
where (z j -θ j ) represents the error in the puli informtion out the fundmentl θ j F husD the vrine of the gp is de(ned y the vrine of two puli sets of informtionF es two fundmentls re unorreltedD the vrine of the gp is equl to the sum of two termsD eh of whih is de(ned y the vrine of one set of informtionX

V ar (K -κ) = V ar 1 (K -κ) + V ar 2 (K -κ) V ar j (K -κ) = n 2 j κ 2 (γ j + α (1 -n j ) (1 -γ j )) 2 σ 2 z,j
he gp etween equilirium nd e0ient verge tions under omplete informtion is de(ned s followsX

κ -κ * = (κ -κ * ) (nθ 1 + (1 -n) θ 2 )
WI sf κ = κ * D the verge equilirium tions nd e0ient verge tions oinide under omplete informtionF husD in this se the equilirium is e0ient on vergeF he ovrine of this gp nd the gp etween the verge tions under omplete nd inomplete informtion n e written s the sum of two termsD eh of whih depends on the preision of one set of informtionF he term whih depends on the informtion out fundmentl θ j is s followsX

Cov j (K -κ; κ -κ * ) = -n 2 j κ (κ -κ * ) (γ j + α (1 -n j ) (1 -γ j )) σ 2 z,j ,
where we use Cov(z j -θ j , θ j ) = -σ 2 z,j he di'erene etween the gps in privte tions is lso de(ned y the errors in puli informtionX

(K 1 -κ 1 -(K 2 -κ 2 )) = κ ((1 -α) γ 1 -αn (1 -γ 1 )) (z 1 -θ 1 )-κ ((1 -α) γ 2 -α (1 -n) (1 -γ 2 )) (z 2 -θ 2 )
husD the vrine of this vrile is lso seprle into two termsF por exmpleD the term whih depends on the informtion out region j is s followsX

V ar j (K 1 -κ 1 -(K 2 -κ 2 )) = κ 2 ((1 -α) γ j -αn j (1 -γ j )) σ 2 z,j
he reltive gp etween regions in equilirium nd soil optimum under omplete informtion is de(ned s followsX

κ 1 -κ * 1 -(κ 2 -κ * 2 ) = (1 -α) κ U σσ W σσ (θ 1 -θ 2 ) @QFQUA
es we n seeD this gp is present only if U σσ is di'erent from zeroD mening tht the gents vlue the dispersion in privte tions @either positively or negtivelyAF govrine of two mesures of the gp etween the regions is seprle into two terms with

Cov j (K 1 -κ 1 -(K 2 -κ 2 ) ; κ 1 -κ * 1 -(κ 2 -κ * 2 )) = = -κ 2 ((1 -α) γ j -αn j (1 -γ j )) (1 -α) U σσ W σσ σ 2 z,j
pinllyD the vrines of privte tions re mesured s followsX

σ 2 j = (1 -γ j ) 2 (1 -α (1 -n j )) 2 κ 2 σ 2 x,j
es the vrine of privte tions in ny region depends only on the preisions of informtion out this regionD we onlude tht soil loss is seprle into two rgumentsX WP

L * S = L 1 S + L 2 S
where the term L j S is the omponent whih depends on the informtion out region jX

L j S = |W σσ | 2 (1 -α * ) n 2 j σ 2 z,j κ 2 (γ j + α (1 -n j ) (1 -γ j )) 2 -2κ (κ -κ * ) (γ j + α (1 -n j ) (1 -γ j )) + @QFQVA + n j (1 -n j ) |W σσ | 2 κ 2 σ 2 z,j ((1 -α) γ j -αn j (1 -γ j )) 2 + -n j (1 -n j ) |W σσ | κ 2 σ 2 z,j ((1 -α) γ j -αn j (1 -γ j )) (1 -α) ρ+ + |W σσ | 2 n j (1 -γ j ) 2 (1 -α (1 -n j )) 2 κ 2 σ 2 x,j ,
where ρ = Uσσ Wσσ F e pply this generl loss funtion to study the soil welfre properties of informtion in the next suEsetionF 3.4.4 Social value of information ixploring the properties of soil loss funtion @QFQVA llows to study the soil vlue of informtion in segmented eonomy nd to ompre it with its vlue in homogeneous eonomyF he properties of informtion in homogeneous eonomy hve een desried in engeletos nd vn @PHHUAD who ome with three min (ndingsX • in e0ient eonomies with κ = κ * nd α = α * D soil loss is deresing in the preision of oth puli nd privte informtionY

• in eonomies with e0ient equilirium llotion under omplete informtion @κ = κ * A nd ine0ient equilirium degree of oordintion @α = α * AD α * > α > 0 su0es for soil loss to e deresing in the preision of puli informtion nd α * < α < 0 su0es for soil loss to e deresing in the preision of privte informtionY

• in ine0ient eonomies with κ = κ * D there exist φ nd φ suh tht soil loss is deresing in preision of oth puli nd privte informtionD if κ * -κ > φD nd inresing in preision of oth puli nd privte informtionD if κ * -κ < φF e strt our testing of these results in segmented eonomies under ssumption tht the dispersion in privte tion does not rete ny externlity @U σσ = 0AF his llows us to strt from the soure of ine0ieny whih is present in segmented eonomyD ut does not 'et soil welfre in homogeneous eonomyF he (ndings out the soil vlue in suh eonomy re summrized in the following ropositionX WQ Proposition 3.5. The social value of information in economies without externality created by the dispersion in private actions. In segmented economies with U σσ = 0 the social loss function is such that:

1. in economies with κ = κ * and α = α * , social loss is decreasing in precision of private and public information;

2. in economies with κ = κ * and α = α * , α * > α > 0 is sucient condition for social loss to decrease in precision of public information and α-ψ < α * < α <

0 with ψ = -(1-α)(1-αn) 2αn(1-n) > 0
is sucient condition for social loss to decrease in precision of private information;

3. in economies with κ = κ * , for any (α, α * , n) there exist φ and φ such that a) if α > 0, social loss is decreasing in precision of public and private information if κ * -κ > φ (α, α * , n) and increasing in precision of public and private information if

κ * -κ < φ (α, α * , n) ; b) if α < 0, social loss is decreasing in precision of private information if κ * -κ > φ (α, α * , n) and increasing in precision of private information if κ * -κ < φ (α, α * , n).
rt I of roposition QFS shows tht the soil vlue of oth privte nd puli informtion is positive in segmented e0ient eonomiesF his (nding orresponds to the vlue of informtion in e0ient homogeneous eonomiesF rt P of roposition QFS implies tht the su0ient ondition for puli informtion to e vlule is the sme in segmented nd homogeneous eonomiesD if privte tions re hrterized y strtegi omplementrityF imilr to engeletos nd vn @PHHUAD the positive gp etween the e0ient nd the equilirium degree of oordintion ensures tht the soil loss is deresing in the preision of puli informtionF xeverthelessD the su0ient ondition for privte informtion to e welfreEimproving is now di'erentF es we n see in rt P of roposition QFSD the soil loss is neessrily inresing in the preision of puli informtion is α * ∈ (α -ψ, α)F his mens tht for lrge gp etween the e0ient nd the equilirium degree of sustitutilityD the soil vlue of privte informtion my e negtiveF he resoning is strightforwrdF ith the help of eqution @QFQSAD we n show tht the loss in eonomy with ine0ient degree of oordintion is equl to the loss in e0ient eonomy plus the loss reted y ine0ient degree of sustitutilityX

L * S = L * S | α=α * + (α -α * ) |W σσ | 2 V ar (K -κ) ,
where V ar (K -κ) is the vrine of the gp etween the verge equilirium tions under omplete nd inomplete informtionF es we hve seen erlier in eqution @QFQTAAD this gp is proportionl to (γ j + α (1 -n j ) (1 -γ j ))D whih stnds for the normlized weight of puli nd WR privte informtion in privte tionsF sn homogeneous eonomy with n j = 1D this weight is equl to the reltive weight of home puli informtion in privte tionsD γ j F husD in homogeneous eonomy this weight is positiveF en inrese in the preision of privte informtion leds to derese in the reltive weight of home puli informtionF his leds to lower impt of the errors in the home puli informtion on the verge tions nd lower dispersion V ar (K -κ)F sn twoEregion eonomy the vlue (γ j + α (1 -n j ) (1 -γ j )) my e negtive for su0iently strong strtegi sustitutility in privte tionsF he negtive gp etween the verge equilirium tions under omplete nd inomplete informtion mens tht the verge tions re too high in equilirium if the vlue of puli signl is too low in omprison with the rel vlue of the fundmentlsF his phenomenon rises euse the gent tries to keep their tions prt from the tions of others not only in their home regionD ut lso from the tions of foreignersF feuse of the negtive vlue of the gpD n inrese in the preision of privte informtion nd derese in the reltive weight of puli signl led to n inreseD not dereseD in the solute vlue of this gpF his implies n inrese in the preision of privte informtion together with the high vlue of (α -α * ) my use n inrese in soil lossF iquivlent resoning explinsD why rt Q of roposition QFS di'ers from its nlogue in homogeneous eonomyF es we n seeD the (ndings out the vlue of informtion in ine0ient eonomies with strtegi sustitutility re di'erentF he soil loss in these eonomies is equl to the loss in eonomies with e0ient equilirium llotion under omplete informtion plus the loss reted y ine0ieny in ompleteEinformtion equiliriumX

L * S = L * S | κ=κ * + (1 -α * ) |W σσ | Cov (K -κ; κ -κ * ) ,
where Cov j (K -κ; κ -κ * ) my negtively depend on the preision of puli informtion in se of strtegi sustitutility nd low reltive preision of puli informtionF he min di'erenes in soil vlue of informtion in segmented eonomies in omprison with the homogeneous eonomies re summrized y the following gorollryX Corollary 3.6. In segmented economies with strategic substitutability α < 0 and ρ = 0, contrary to the corresponding homogeneous economies, 1. if κ = κ * and α * < α -ψ < α < 0, private information may be detrimental for social welfare; 2. social loss may be increasing in precision of public information, if κ * -κ is suciently high, and decreasing in precision of public information, if κ * -κ is suciently low.

he presene of externlity reted y the dispersion in privte tionsD mening tht U σσ = 0D 'ets the soil loss trough the gp in tions etween regionsX WS

L * S = L * S | Uσσ=0 + n (1 -n) |W σσ | Cov (K 1 -κ 1 -(K 2 -κ 2 ) ; κ 1 -κ * 1 -(κ 2 -κ * 2 )) , where κ 1 -κ * 1 -(κ 2 -κ * 2 ) = (1 -2n) (1 -α) κ Uσσ Wσσ (θ 1 -θ 2 ) nd Cov j (K 1 -κ 1 -(K 2 -κ 2 ) ; κ 1 -κ * 1 -(κ 2 -κ * 2 )) = -κ 2 ((1 -α) γ j -αn j (1 -γ j )) (1 -α) Uσσ
Wσσ σ 2 z,j F sn se of strtegi omplementrityD term

((1 -α) γ j -αn j (1 -γ j )) σ 2 z,j
is inresing in the preision of puli informtionF husD the negtive vlue of Uσσ Wσσ ensures tht ovrine of the two interEregionl gps is inresingF sn se of strtegi sustitutilityD the vlue of this term my e deresing in the preision of puli informtion for high vlues of ζ j F husD the positive vlue of Uσσ Wσσ is required for soil loss to e inresing in the preision of puli informtionF lue ((1 -α) γ j -αn j (1 -γ j )) is deresing in the preision of privte informtion for oth strtegi omplementrity nd sustitutilityD thus reltively high vlue of Uσσ Wσσ leds to negtive vlue of privte informtionF es we hve seen erlierD the positive gp etween e0ient nd equilirium llotion under omplete informtion leds to n inrese in the soil vlue of informtionF husD more extreme vlues of Uσσ Wσσ re needed we retin the inresing soil loss funtionF hese (ndings re summrized in the following ropositionX Proposition 3.7. The social value of information in economies with U σσ = 0. For given (κ, κ * , α, α * , n), there exist 0 < ρ < 1, ρ < 0 and ρ < 1, such that 1. social loss is increasing in precision of public information if α > 0 and ρ < ρ (κ, κ * , α, α * , n)

or if α < 0 and ρ > ρ (κ, κ * , α, α * , n), at least for low values of ζ;

2. social loss is increasing in precision of private information if and only if ρ > ρ (κ, κ * , α, α * , n);

3. an increase in the gap κ * -κ and α * -α leads to an increase in ρ (κ, κ * , α, α * , n) and ρ (κ, κ * , α, α * , n) and to a decrease in ρ (κ, κ * , α, α * , n).

ell these results re losely relted to the reltive in)uene of strtegi privte motive nd the externlity reted y the dispersion in privte tions on the soil lossF sn se of strtegi omplementrityD puli informtion is more likely to hve the positive vlue for the soil nd privte welfreF sf it is ompnied y negtive externlity of the dispersion in privte tions @U σσ < 0 nd ρ > 0AD the puli informtion eomes even more desirleD s the soil plnner wnts to void ny dispersion in privte tionsF u0iently high positive vlue of ρD mening tht the negtive externlity of the dispersion is sustntilD ensures tht the soil loss is deresing in the preision of puli informtionD even if the e0ient degree of oordintion is lower thn the equilirium degreeF yn the ontrryD sustntil positive externlity @U σσ > 0 nd ρ < 0A fores the soil plnner to look for greter dispersion in privte tionsD despite of strtegi WT omplementrityF his su0es for puli informtion to e undesirleF sn se of strtegi sustitutilityD the gents use the puli signls not only to predit their home fundmentlD ut lso to di'erentite their tions from the foreign privte tionsF husD n inrese in the preision of puli informtion leds to n inrese in interEregionl dispersionF sf the soil loss of dispersion is su0iently high @U σσ < 0 nd ρ > 0AD this my led to derese in the soil welfreD mking the soil vlue of puli informtion negtiveF woreoverD su0iently strong negtive vlue of dispersion ssures tht the soil vlue of privte informtion my e negtiveD despite the type of strtegi e'et in privte tionsF husD we disussed the welfre properties of informtion in segmented eonomiesF sn the next setion we proeed to the disussion of the regionl welfre e'ets of puli nd privte informtionF 3.5 Regional welfare analysis sn this setion we disuss the regionl welfre properties of informtionF por this purpose we desrie the regionlly optiml llotions under omplete nd inomplete informtionF efter tht we derive the regionl loss funtionD whih is then used to study the e'ets of puli nd privte informtion on the welfre of eh regionF he regionl welfre is the sum of privte pyo's inside the region jX

W j ≡ i∈S j U k j i x j i , z j , z -j , K (Θ, Z) , σ k (Θ, Z) , θ j di
imilr to the soil welfre studied in the previous setionD the regionl welfre onsists of two termsX

W j = ω j K j , K -j , θ j , θ -j + (W j σσ ) T 2 σ 2 k,j σ 2 k,j , @QFQWA
where ω j (K j , K -j , θ j , θ -j ) is the regionl welfre omponentD whih depends on the verge tions nd the fundmentl shoksX

ω j K j , K -j , θ j , θ -j = n j U K j , K, 0, θ 1 + U σσ 2 n 2 j (1 -n j ) (K j -K -j ) 2 @QFRHA
eording to @QFRHAD the regionl welfre depends positively on the gp etween regionsD if the privte vlue of dispersion U σσ is positiveF sf privte vlue of dispersion is negtiveD the regionl welfre depends negtively on the gp etween regionsF he sign of this dependene oinides with the e'et of the gp etween regions on the soil welfreF xeverthelessD the size of this e'et is di'erentF eording to @QFPQAD the importne of this gp reltive to the verge pyo' in the region is equl to (1 -n j )F eording to @QFRHAD the importne of the gp reltive to the verge WU regionl pyo' is equl to n j (1 -n j )F husD the regionl soiety pys less ttention to the gp etween regions thn the soil plnnerF he seond term in regionl welfre @QFQWA demonstrtes the regionl nd interntionl vlues of dispersion inside the regionsF etor W j σσ is s followsX

W j σσ = n j (n j U σσ + U kk ) n j (1 -n j ) U σσ @QFRIA
he (rst element of this vetor demonstrtes the regionl vlue of the dispersion in privte tions in the home regionF nder ssumptions mde t the eginningD this vlue is negtiveF husD the regionl soiety does not like the vrine in its home tionsF xeverthelessD the solute vlue of version to the home dispersion di'ers from the soil versionF sn the previous setion we hve seen tht the soil version to dispersion in region j is equl to n j (U σσ + U kk )F he solute vlue of the version is lower thn the lol version if U σσ is positiveF sf U σσ is negtiveD the lol version to dispersion is lower tht the soil versionF he seond element of vetor W j σσ demonstrtes the interEregionl vlue of dispersionF sf privte vlue of dispersion is positiveD the lol soiety gets welfre gins from the dispersion in tions rodF sf the privte vlue of dispersion is positiveD the lol soiety gets welfre loss from the dispersion rodF husD the interEregionl vlue of dispersion my di'er from the soil vlue of dispersion whih is lwys negtiveF he regionl plnner would like to impose the in(nite noise in the tions in the other regionF xeverthelessD we ssume tht this is not possile nd the regionl plnner nnot disriminte etween privte gents in the foreign regionF his ssumption does not hnge the onlusions out the regionl nd interEregionl vlue of informtion whih re studied in the susequent setionsF 3.5.1 Regional optimum under complete information nder ssumption of impossiility to disriminte etween privte gentsD the regionlly e0ient llotion is the solution of the progrm of the regionl plnnerF his llotion is pir of

strtegies κj j , κj -j X R 2 → R 2 suh tht κj j Θ j , κj -j Θ j = arg max {K j ,K -j } ω j K j , K -j , θ j , θ -j ,
husD the regionl plnner hooses two strtegies whih mximize the omponent of its welfreD whih does not depend on the dispersionF his representtion is orretD s the plnner does not vlue the dispersion inside its home region nd hooses the sme tions for ll the gents in its regionF otentillyD the regionl plnner would vlue the dispersion rodD ut the ssumption WV mde efore does not llow the disrimintion etween the foreign gentsF sn this se the regionlly optiml strtegies re s followsX κj l θ j , θ -j = κj l,j θ j , l ∈ {j, -j} @QFRPA with

κj j,j = κ * -(1 -n) κjj @QFRQA κj -j,j = κ * -κ-jj , @QFRRA where κjj = -(U kK +U KK )((U kK +U KK )U kθ +(U kk +U kK )U Kθ ) W KK [(1-n)(U 2 kK -U kk U kK )-nWKKUσσ] nd κ-j,j = (U kk +U kK +n(U kK +U KK ))((U kK +U KK )U kθ -(U kk +U kK )U Kθ ) W KK [(1-n)(U 2 kK -U kk U kK )
-nWKKUσσ] he regionl optimum for region j implies tht gents do not ret to the shoks in region -jF he reson for this is tht the privte pyo's in region j depend only on the fundmentls in region jF gonsequentlyD the regionl plnner wnts ll gents in the eonomy to se their tions on the fundmentls in region jD irrespetive of the ple where gents liveF sn equiliriumD t lest the gents in region -j do ret to the shoks in their regionF husD the following gorollry sttes the impossiility of equilirium to e regionlly optimlX Corollary 3.8. As far as U kθ = 0, the equilibrium is not regionally optimal.

woreoverD the presene of externlities mkes the regionlly e0ient llotion not optiml from the soil point of viewF es we hve seen erlierD the regionl plnner do not tke into ount the verge pyo' in the other regionF he reltive importne of the gp etween regions is lower for the regionl plnners thn for the soil plnnerF he solute vlue of the regionl version to the regionl dispersion does not oinide with the soil versionF he sign of version to the foreign dispersion my e opposite to the soil oneF ell this implies tht in generlD the regionl optimum is not soilly e0ientF he diret onsequene of this is the possile ine0ieny of informtion poliies if they re developed regionllyF 3.5.2 Regional optimum with incomplete information he regionlly e0ient llotion under inomplete informtion with ssumption tht the regionl plnner nnot disriminte etween gents is hieved with pir of strtegies kj j , kj

-j X R 3 → R 2 suh tht kj j x j , Z , kj -j x -j , Z = arg max k (x,Z) E W j (k (x, Z) , K (Θ, Z) , σ k (Θ, Z) , Θ) , @QFRSA
pirstEorder ondition for this prolem is similr to the (rstEorder ondition of the prolem of soil plnnerX WW kj l x l , z j , z -j = E κj l (Θ) + αl,j K j (Θ, Z) -κj j (Θ) x l , z j , z -j @QFRTA + E αl,-j K -j (Θ, Z) -κj -j (Θ) x l , z j , z -j l ∈ {j, -j} , where αj,j = n n(Uσσ-U KK )-2U kK nUσσ+U kk is the regionlly optiml oordintion inside region j nd αj,-j = (1 -n) n(Uσσ-U KK )-U kK nUσσ+U kk is regionlly optiml oordintion etween the regionsF his (rstEorder ondition gives the following regionlly optiml liner strtegy for gents in the home region of the regionl plnnerX kj j x j , z j , z -j = κj,j γj z j + (1 -γj ) x j @QFRUA where

γj = δ j + δ j (1 -δ j ) αj,j 1 -(1 -δ j ) αj,j + (1 -δ j ) αj,-j 1 -(1 -δ j ) αj,j κ-j,j κj,j @QFRVA
husD in regionlly e0ient distriution the gents in the home region weight their privte nd puli informtion out their home fundmentls nd ignore the informtion out foreign shoksF he tions in the foreign region -jD if hosen y the plnner in home region jD rely only on puli informtion out the home region z j X kj -j x -j , z j , z -j = κ-j,j z j @QFRWA hese strtegies re inomptile with neither the equilirium nor the soil optimumF husD the informtion poliy my e ine0ient if hosen y the lol uthorityF por exmpleD if U σσ > 0D the regionl plnner in region j would like to impose the vrine to the privte tions in region -j nd to streth the gp etween regionsF sn the equiliriumD the regionl uthority nnot in)uene the privte dispersion rodD s it is de(ned only y the informtion out the foreign regionl fundmentlD s expression @QFPIA lri(esF xeverthelessD it n impose dditionl noise to its signl out the regionl fundmentl to streth the gp given y @QFPHAF his n inrese the gp etween the equilirium tions in foreign region nd the optiml tionsD ut the plnner does not tke this externl e'et into ountF husD it would hoose exessively opque poliy without pulishing preise informtion out its region fundmentlsF e will disuss the di'erene etween the lol nd glol welfre riteri in the next setion fter disussing the regionl loss funtionsF 3.5.3 Regional loss functions imilr to the soil welfre in the previous setionD the expeted regionl welfre n e rewritten s followsX

IHH EW j = ω j κj 1 , κj 2 , θ 1 , θ 2 -L,
where ω j κj 1 , κj 2 , θ 1 , θ 2 is the vlue of regionl welfre under the regionlly optiml distriution nd L j is the soil loss whih rises due to the gp etween the equilirium nd the regionl optimumF he vlue of this loss is s followsX

L j = n j |W KK | 2 V ar K -Kj + n j (1 -n j ) |U kk | (1 -α) Cov K -K; K j -κj j -K -j -κj -j @QFSHA -n (1 -n) (1 -n) U kk + nU σσ 2 V ar K j -κj j -K -j -κj -j + n |U kk + nU σσ | 2 σ 2 k,j -n (1 -n) U σσ 2 σ 2 k,-j
husD eqution @QFSHA revels the soures of ine0ieny from the regionl perspetiveF he (rst soure of ine0ieny is the gp etween the equilirium verge tions nd the regionl e0ient verge tions Kj F he vrine of this gp is denoted y V ar K -Kj F he seond soure of regionl ine0ieny is the ovrine etween the verge gp K -K nd the reltive gp etween regions K j -κj j -K -j -κj -j F he vrine of this reltive gp is the third soure of ine0ieny from the regionl perspetiveF he lst two soures of regionl loss re the dispersion of privte tions in oth regionsF he vrine in the home privte tions σ 2 j inreses the regionl lossF he vrine in the foreign privte tions σ 2 -j inreses the regionl loss only if the privte vlue of dispersion is negtive @U σσ < 0AF sf the privte vlue of dispersion is positive @U σσ > 0AD the regionl loss depends negtively on the dispersion in privte tions in the other regionF imilr to the previous setionD the regionl loss n e rewritten s sum of omponent L 0 j D whih is independent of informtion strutureD nd omponent L j D whih depends on the informtion strutureX

L j = L 0 j + L j
es expression L j is rther mssiveD it is given in eppendix gIF hue to the sene of orreltion etween the regionl soures of informtionD the loss omponent L j n e represented s sum of two omponentsD eh of whih depends on the informtion out one of the regionsX

L j = L j,j + L j,-j ,
where L j,j is the regionl loss in region jD used y the inompleteness of informtion out region j nd L j,-j is the loss in region jD used y the inompleteness of informtion out region -jF husD L j,j hrterizes the regionl vlue of informtion out region jD while vlue L j,-j hrterizes the interEregionl vlue of informtion out region -jF IHI yviouslyD the soil loss L j S D whih mesures the loss in soil welfre euse of the inompleteness of informtion out fundmentl θ j D is the sum of the losses in two regionsX

L j S = L j,j + L -j,j .
gomponent L -j,j mesures the sideEe'ets of the informtion out region j su'ered y region -jF sn the next setion we study the regionl nd interEregionl vlue of informtion in the generl modelF 3.5.4 Regional and inter-regional value of information he regionl loss funtion @QFSHA revels the importne of prmeter U σσ for the regionl vlue of puli nd privte informtionF husD we strt with the e0ient eonomy without the externlity reted y the dispersion in privte tions @U σσ = 0AF efter tht we disuss the regionl nd interE regionl e'ets of informtion in eonomiesD where the only soure of ine0ieny is the dispersion in privte tions @κ = κ * D α = α * nd U σσ = 0AF e onlude with the generl modelD where ll soures of ine0ieny my e presentF he regionl nd interEregionl welfre e'ets of informtion in glolly e0ient eonomies re presented y the following propositionX Proposition 3.9. Regional and inter-regional value of information in globally ecient segmented economies. In economies with κ = κ * , α = α * and U σσ = 0 for given (α, n j ), there exist ζj,H ≥ 0 and ζj,F ≥ 0 such that 1. if α > 0, the regional loss is decreasing in precision of both public and private home information;

2. if α < 0, the regional loss is decreasing in precision of public home information, but is increasing in the precision of home private information, if σ -2 z,j/σ -2

x,j < ζj,H (α, n j ). If 1αn j (2n j -1) > 0, threshold ζj,H (α, n j ) = 0; 3. the regional loss is increasing in foreign private information precision, if α > 0, and decreasing in foreign private information precision, if α < 0;

4. if σ -2 z,j/σ -2
x,j < ζj,F (α, n j ), the regional loss is increasing in the precision of foreign public information, if α > 0, and decreasing in the precision of foreign public information, if α < 0. If α 1 -2n j + αn 2 j > 0, threshold ζj,F (α, n j ) = 0 .

rt I of roposition QFW sttes tht the regionl vlue of oth home privte nd puli informtion is positiveD if there is strtegi omplementrity in privte tionsF sf we ompre IHP this result with the soil vlue of informtion in roposition QFSD we will see tht in this se the soil vlue of informtion oinides with the regionl vlue of informtionF his mens tht if the informtionl poliy ws delegted to the regionl uthorityD it would e soilly optimlF uh soil uthority would try to hieve the highest possile preision of oth puli nd privte informtionF his is not the se in eonomies with strtegi sustitutilityF rt P of roposition QFW inditesD tht the regionl vlue of privte informtion my e negtiveF his hppensD if the regionl size is reltively smll @n j < 1 /2AD strtegi sustitutility is su0iently strong @α < -n -1 j (1 -2n j ) -1 A nd the reltive preision of puli informtion is su0iently low @ σ -2 z,j/σ -2

x,j < ζj,H (α, n j )AF he intuition is s followsF en inrese in the preision of home privte informtion fores privte gents to inrese the weight of this informtion in their tionsF ogether with the strong strtegi sustitutilityD this my led to n inrese in the dispersion of privte tions nd the dispersion of the reltive gp etween regionsD whih is detrimentl for the regionl welfreD ording to @QFSHAF he e'et of the dispersion in the gp etween regions depends negtively on the region sizeF his gives rt P of roposition QFWF he negtive regionl vlue of privte informtion mens tht the lol uthority my hoose glolly ine0ient informtion strutureF por strong strtegi sustitutilityD the lol uthority my hve the inentive to restrit the possile preision of privte informtionF rt Q nd R of roposition QFW desrie the interEregionl vlue of informtionF he interE regionl vlue of informtion represents the e'et of informtion out region j on the regionl welfre of region -jF roposition QFW sttes tht the interEregionl vlue of informtion depends on the region sizeD the equilirium degree of oordintion nd on the reltive preision of puli informtion σ -2 z,j/σ -2

x,j F eording to rt Q of roposition QFWD the interEregionl vlue of privte informtion is positiveD if there is strtegi sustitutilityF sn this se the gents vlue the oordintion negtivelyF husD n inrese in the preision of privte informtion leds to n inrese in its weight in the home privte tionsF es resultD gents in region j rely less on their home puli informtion nd the oordintion etween regions eomes smllerD whih inreses the privte pyo's in region -jF sf there is strtegi omplementrityD privte informtion hs negtive interEregionl vlueF es we hve lredy seenD n inrese in the preision of privte informtion in region j lowers the interEregionl oordintionD whih is undesirle for the gents in the other regionF eording to rt R of roposition QFWD n inrese in the preision of puli informtion out region j leds to n inrese in the regionl loss in region -j in se of strong strtegi omplementrityD suh tht α is positive nd higher thn 2n-1 n 2 F his hppens euse n inrese in preision of foreign puli informtion pushes the privte tions in region -j wy from the relevnt fundmentl shokF husD the interEregionl e'et of higher preision of puli informtion is negtiveF sf strtegi omplementrity is not so strong nd 0 < α < 2n j -1 n 2 j D the interEregionl loss IHQ my derese in the preision of puli informtion up to some limitF husD if the vlue of puli informtion preision is limited for some tehnologil resonD there my e positive interEregionl vlueF orth to note tht this is possile only if the size of region j is lrger thn 1 /2F ytherwiseD the externlity reted y its informtion is not enough to reverse its e'et on the other regionF sn se of strong strtegi sustitutilityD suh tht α is negtive nd lower thn 2n-1 n 2 D the interE regionl loss is positiveD mening tht there is negtive interEregionl externlityF xeverthelessD n inrese in the preision of puli informtion in region j lowers the loss in region -jF wore preise puli informtion out the foreign fundmentls helps privte gents to etter predit the foreign tions nd to keep their own tions wy from oordintion etween regionsF husD the interEregionl vlue of puli informtion is positiveF sf strtegi sustitutility is modest nd

2n j -1 n 2 j < α < 0D
interEregionl loss is nonEmonotoni funtion of the preision of puli signlF por low reltive preision of puli informtionD its inrese my hve negtive interEregionl vlueF xeverthelessD this phenomenon tkes ple only if the size of region j is lower thn 1 /2F he presene of externlity reted y the dispersion in privte tions my hnge onsiderly the regionl nd interEregionl e'ets of informtionF hese e'ets re summrized in the following propositionX Proposition 3.10. Regional and inter-regional value of information in economies, which are ecient if population is not segmented and inecient with segmented population. In economies with κ = κ * , α = α * and U σσ = 0, for given (α, n j ) there exist ρ j < 0 < ρ j , ρj and ζj , ζj,H ≥ 0 such that:

1. if α > 0 and ρ < ρ j (α, n j ) or α < 0 and ρ > ρj (α, n j ), the regional loss is increasing in the precision of home public information for all σ -2 z,j/σ -2

x,j < ζj (α, n j );

2. the regional loss is increasing in the precision of home private information, if σ -2 z,j/σ -2

x,j < ζj,H (α, n j ) , α < 0 and ρ > ρj (α, n j ); 3. the regional loss is increasing in precision of foreign public and private information, if ρ > ρj (α, n j ).

roposition QFIH shows tht the welfre properties of the dispersion in privte tions hnges the regionl nd interEregionl vlue of informtionF rt I of the proposition indites tht strtegi omplementrity ompnied with lrge positive vlue of dispersion @ρ < ρ j (α, n j ) < 0A mkes the regionl vlue of puli informtion negtiveF sf U σσ is positiveD the regionl loss depends positively on the verge gp in tions etween the regionsF woreoverD the negtive impt of the home dispersion in tions on the regionl welfre is not tht lrgeF husD the region my e etter o' with the smller preision of home puli informtionD despite the strtegi omplementrity in IHR privte tionsF yn the ontrryD su0iently lrge positive vlue of ρ is neessry for the regionl vlue of puli informtion to e negtiveD if there is strtegi sustitutilityF rt P of roposition QFIH shows tht the regionl vlue of home privte informtion is silly the sme s it is in e0ient eonomiesD desried in roposition QFWF he regionl vlue of home privte informtion is still negtive in eonomies with strong strtegi sustitutilityD if ρ is not too smllF he lrge negtive vlue of ρ mens the lrge positive vlue of dispersion inside nd etween regionsD tht would overome the e'et of strtegi sustitutility on the vlue of privte informtionF husD the regionl vlue of privte informtion is neessrily positive for ρ < ˜j ρ (α, n j ) < 0F rt Q of roposition QFIH demonstrtes tht the interEregionl vlue of oth puli nd privte informtion is negtiveD if the dispersion inside nd etween regions hs su0iently strong negtive e'et on the regionl welfreF elmost ll these results holds in eonomies with soilly ine0ient degree of oordintionF egionl nd interEregionl welfre properties of informtion in these eonomies re summrized in the following ropositionX Proposition 3.11. Regional and inter-regional value of information in economies with inecient degree of coordination. For given (α, α * , n j ), there exist ρ < 0 < ρ , ρ , ψ > 0 and ζj ≥ 0 such that:

1. if α > 0 and ρ < ρ (α, α * , n j ) or α < 0 and ρ > ρ (α, α * , n j ), the regional loss is increasing in precision of home public information for all σ -2 z,j/σ -2

x,j < ζj . Thresholds ρ (α, α * , n j ) and ρ (α, α * , n j ) depend positively on the gap α * -α;

2. the regional loss is increasing in the precision of foreign private information, if α * -α < ψ (α, α * , n j )and ρ > ρ (α, α * , n j ), and increasing in precision of home private information, if α * -α > ψ (α, α * , n j ) and ρ > ρ (α, α * , n j );

3. if ρ > ρ (α, α * , n j ), the regional loss is increasing in precision of foreign public information

if α > 0, α * -α < ψ (α, α * , n j ) and ρ > ρ (α, α * , n j ) or if α < 0, α * -α > ψ (α, α * , n j ).
rt I of roposition QFII shows tht the regionl welfre properties of puli informtion oinide with its properties in eonomies with e0ient degree of oordintionF xeverthelessD the positive gp etween the e0ient nd the equilirium degree of oordintion enlrges the region of vlues of ρD for whih the regionl vlue of puli informtion is negtive under strtegi omplementrityF et the sme timeD it shrinks the region of vlues of ρD for whih the regionl vlue of puli informtion is negtive under strtegi sustitutilityF righer α * mens lower impt of the voltility of the gp etween the verge equilirium nd regionl e0ient tions in the regionl loss @QFSHAF his mkes puli informtion less vluleD if there is strtegi omplementrity nd more vluleD if there is strtegi sustitutilityF IHS rt P of roposition QFII demonstrtes tht the regionl vlue of privte informtion my e negtiveD even if there is strtegi omplementrity in privte tionsF u0ient positive gp etween the e0ient nd equilirium degree of oordintion @α * -α > ψ (α, α * , n j )A nd su0iently negtive privte vlue of dispersion @ρ > ρ (α, α * , n j )A su0es for itF rt Q of roposition QFII demonstrtes tht reltively lrge gp etween the e0ient nd equilirium degree of oordintion @α * -α > ψ (α, α * , n j )A su0es for foreign puli informtion to e regionlly desirle in se of strtegi omplementrityF he reltively lrge negtive gp su0es for foreign puli informtion to e regionlly desirle in se of strtegi sustitutilityF sn the next setion we illustrte the soil nd regionl welfre properties of informtion y numer of exmplesF

Applications

sn this setion we pply the soil nd regionl welfre nlysis to severl exmplesF e strt with two exmples of the e0ient eonomiesF he (rst exmple illustrtes the e0ient ompetitive eonomy with strtegi omplementrityD the seond refers to the e0ient vusEhelps islnd eonomyF efter tht we provide two exmples of eutyEontest models with ine0ient degree of oordintionF yne of this exmples ssumes tht the dispersion in privte tion does not rete externlities @rellwig nd eldkmp @PHHWAAD while the seond implies the positive externlity of the dispersion @worris nd hin @PHHPA euty ontestAF

Ecient economies

Ecient competitive economy wo regions re inhited y ontinuum of householdsD whih onsume two goodsF snitillyD eh household hs n endowment w of good 2Y good 1 should e produedF ih household is produer nd onsumer t the sme timeF tility of gent i living in region j is given y the following funtionX

u j i = ν q j 1,i + q j 2,i , @QFSIA
where q j 1,i nd q j 2,i denote the onsumed quntity of two goodsD ν q j 1,i , θ j = Aq j 1,i -b /2 q j 1,i 2 D b > 0F qoods re sold in the ommon mrket t prie pD whih is the sme for gents in oth regionF he udget onstrint for the household is

pq j 1,i + q j 2,i = w + π j i , @QFSPA
IHT where prie of good 2 is normlized to unity nd π j i is the pro(t of gent iX

π j i = pk j i -C k j i , @QFSQA
where k j i is the quntity of good 1 produed y gent i in region j nd

C k j i = k j i 2 2 -θ j k j i @QFSRA
is the ost of produing good 1F rmeter θ j is regionEspei( tehnology shokF en inrese in θ j mens tht the (rst good eomes heper to produe for gents in region jF wximiztion of utility @QFSIA under udget onstrint @QFSPA gives the demnd of the gent iD living in region jD for good 1X

q j 1,i = A -p b @QFSSA
es we n see from demnd funtion @QFSSAD ll gents onsume the sme quntity of good 1F he mrketElering ondition is bK = A -pD where K is the totl quntity of good 1D produed in the eonomyF his gives mrketElering prie p = A -bKF he quntity of good 1 purhsed y ny gent t this prieD is equl to KF he quntity of good 2 onsumed y gent i is equl to w + π j i -(A -bK) KF es the pro(t of the household is equl to

π j i = pk j i -C k j i = (A -bK) k j i - (k j i ) 2 2
-θ j k j i D we get the following utility of the householdX

U k j i , K, σ k , θ j = A + θ j -bK k j i - k j i 2 2 + b K 2 2 + AK + w @QFSTA st is esy to show tht U kk = -1D U kK = -bD U KK = bD U kθ = 1D U Kθ = U σσ = 0F his implies tht κ = κ * = 1 1+b D α = α * = -b nd ρ = 0F
sn other wordsD the exmple desries the e0ient eonomy with strtegi sustitutility in privte tionsD s b > 0 y ssumptionF 2 yneEregion version of similr e0ient eonomy is derived in engeletos nd vn @PHHUAD who show tht the soil vlue of oth puli nd privte informtion is positiveF he welfre properties of informtion in this twoEregion model re listed in the following gorollryX Corollary 3.12. In ecient competitive economy with strategic substitutability described here, 1. social value of public and private information, regional value of public information and interregional value of private information are positive; 2. regional value of private information may be negative if n j < 1 2 and b > 1 n j (2n j -1) ; 2 Note that private actions under complete information are given by κ

j (Θ) = A 1+b + (1 + b(1 -n j )) θ j - b(1 -n j )θ -j . The term A
1+b in this expression arises because U k (0, 0, 0, 0) = A 1+b = 0. This does not change the results.

IHU 3. inter-regional value of public information about cost shock in region j may be negative if n j < 1 /2 and b <

1-2n j n 2 j .
hese (ndings re in line with ropositions QFW nd QFSF he regionl vlue of privte home informtion my e negtive in smll regions with strong strtegi sustitutilityF yn the ontrryD the interEregionl vlue of puli informtion my e negtive for wek degree of strtegi sustitutilityF Lucas-Phelps island economy wytt nd lle @PHIRA show tht the preferene of n gent in vusEhelps islnd eonomy n e desried y the following utility funtionX

U k j i , K, σ k , θ j = u -r k j i -K 2 -(1 -r) k j i -θ j 2 @QFSUA
his funtion is lso usedD for exmpleD in feriswyl nd gornnd @PHIRA nd wytt nd lle @PHIIAF sn this eonomy

U kk = -2D U kK = 2rD U KK = -2rD U kθ = 2 (1 -r)D U Kθ = U σσ = 0F his implies tht κ = κ * = 1D α = α * = r > 0 nd ρ = 0F husD
this eonomy is e0ient nd is hrterized y strtegi omplementrityF he (ndings out soilD regionl nd interEregionl vlue of informtion in this eonomy re s followsX Corollary 3.13. In ecient competitive economy with strategic complementarity described here, 1. the social and regional value of public and private information is positive, while inter-regional value of private information is negative; 2. the inter-regional value of public information about cost shock in region j may be negative if n j > 1 /2 and r < 2n-1

n 2 .
es we n seeD oth regionl nd soil vlue of informtion is positiveF his mens tht soil welfre is inresing in the preisions of oth privte nd puli informtion nd tht the informtion poliy of lol uthority would e soilly e0ientF xeverthelessD the interEregionl vlue of privte informtion is negtiveF rivte informtion is ville only to the gents in the home regionF his informtionl symmetry prevents the foreign gents from the e0ient interE region oordintionF en inrese in the preision of privte informtion inreses this symmetry nd retes negtive interEregionl externlityF woreoverD puli informtion out the lrger region lso retes negtive interEregionl e'etD if the extent of strtegi omplementrity is reltively lowF IHV 3.6.2 Inecient degree of coordination rellwig nd eldkmp @PHHWA study the model of prieEsetters with the following utility funtionX

U k j i , K, σ k , θ j = -k j i -rK -(1 -r) θ j , 2 @QFSVA
where k j i is prie of gent iD K is the verge prie in the eonomyD θ j is shok to the optiml prie levelF sn this eonomy

U kk = -2D U kK = 2rD U KK = -2r 2 D U kθ = 2 (1 -r)D U Kθ = -2 (1 -r)D
U σσ = 0F his implies tht κ = κ * = 1D equilirium degree of oordintion is equl to α = r nd e0ient degree of oordintion is equl to α * = r (2 -r)F sf r > 0D this model is hrterized y strtegi omplementrity nd e0ient degree of oordintion exeeds the equilirium degreeD mening tht α * > α > 0F sf r < 0D this model is hrterized y strtegi sustitutility nd e0ient degree of oordintion is lower thn the equilirium degreeD mening tht α * < α < 0F he welfre properties of informtion re s followsX Corollary 3.14. In the economy described here, 1. if r > 0, a) social, regional and inter-regional value of public information is positive, while interregional value of private information is negative; b) regional and social values of private information in region j may be negative, if rn j > 1 /2;

2. if r < 0, there exists r < 0 such that a) the social value of private information is positive if r > r and may be negative, if r < r;

b) social value of public information may be negative if rn j < -1; c) the regional value of public and private information, inter-regional value of public information is positive, while inter-regional value of private information is negative.

rt I of gorollry QFIR indites the role of informtion in the eonomy with strtegi omplementrityF he soil vlue of puli informtion is positiveD whih oinides with oneE region version of the modelD s α * > α > 0 su0es for thtF he segmenttion of the eonomy enlrges the set of vlue rD for whih n inrese in the preision of privte informtion my e soilly undesirleF sn oneEregion eonomy the soil vlue of privte informtion my e negtiveD if r > 1 /2F sn twoEregion eonomy it my e negtiveD if rn j > 1 /2F sn twoEregion eonomy n inrese in the preision of privte informtion my e undesirle not only euse it prevents gents inside the region from oordintionD ut lso it disturs the oordintion etween regionsF husD in twoEregion eonomy privte informtion is more likely to hve negtive soil vlueF IHW rt P of the gorollry QFIR shows the vlue of informtion in the eonomy with strtegi sustitutilityF sn oneEregion version of this eonomyD the soil vlue of privte informtion is neessrily positiveD α * < α < 0F sn twoEregion eonomy this is true only if the extent of sustitutility is reltively lowF his (nding on(rms the result listed in rt P of roposition QFSF sn this eonomy the gp etween the equilirium nd e0ient degree of oordintion is equl to α -α * = -r (1 -r)F his vlue depends negtively on rF vrger strtegi sustitutility mens lower vlue of r nd lrger gp α -α * F es we hve seen in roposition QFSD the soil vlue of privte informtion is neessrily positive only if the gp etween the equilirium nd e0ient degree of oordintion is not too lrgeF woreoverD the soil vlue of puli informtion my lso e negtive for su0iently lrge gp etween the equilirium nd e0ient degree of oordintionF 3.6.3 Externality created by the dispersion in private actions sn eutyEontest eonomyD desried in worris nd hin @PHHPAD loss of privte gent is given yX

l i = (1 -r)(k -θ j ) 2 + r(L i -L), @QFSWA
where 

L i = 1 0 (k g -k i ) 2 dg
U k j i , K, σ k , θ j = -(1 -r) k j i -θ j 2 -r k j i -K 2 + rσ 2 k husD U kk = -2D U kK = 2rD U KK = -2rD U σσ = 2rD U Kθ = 0D U kθ = 2 (1 -r)D W KK = -2 (1 -r)D W σσ = -2 (1 -r)D ρ = -r (1-r) < 0F his mens tht κ = κ * = 1 nd α = r > α * = 0.
his eonomy is hrterized y two soures of ine0ienyF pirst of llD the equilirium degree of oordintion is too lrge in omprison with the e0ient degree of oordintionF eondlyD the dispersion retes the positive externlity for privte gentD mening tht U σσ > 0 nd ρ < 0F his soure of ine0ieny leds to distortion in privte tions under omplete informtionF he equilirium weight of the home fundmentl in privte tions is equl to κ j,j = 1 -r(1 -n j )D while the e0ient weight of the home fundmentl is equl to κ * j,j = 1F husD the equilirium weight of the home fundmentl is lower thn its e0ient weightF he equilirium weight of the foreign fundmentl under omplete informtion is equl to κ j,-j = r(1 -n j ), while its e0ient weight is equl to κ * j,-j = 0F husD the equilirium weight of the foreign fundmentl is higher thn its e0ient weightF woreoverD the soilly optiml degree of oordintion inside the region is equl to α * j,j = (1 -n j ) r 1-r D while the soilly optiml degree of oordintion etween the regions is equl to α * j,j = -(1 -n j ) r 1-r F his mens tht some positive oordintion inside the regions IIH nd the negtive degree of oordintion etween regions re soilly desirleF o understnd this ftD let us remind tht the privte vlue of dispersion nd the soil vlue of the gp etween regions is positiveD s U σσ > 0F husD the negtive oordintion etween regions nd inresed oordintion inside them led to higher gpD whih is soilly desirleF his is di'erent from oneEregion version of the modelD for whih the e0ient extent of oordintion is equl to zeroF st is esy to show tht in oneEregion version the soil loss is deresing in the preision of puli informtionD if r < 1 /2D nd my e deresing in the preision of puli informtionD if r > 1 /2F his mens tht the soil vlue of puli informtion my e negtive only if the extent of strtegi omplementrity is reltively highF he soil vlue of privte informtion is lwys positive in oneEregion versionF he welfre properties of informtion in twoEregion version of the model re listed in the following gorollryX Corollary 3.15. For the two-region beauty contest model of Morris and Shin (2002),

1. the social and the regional value of private information is positive for any (r, n);

2. for any n, there exists rS ∈ (0, 1) such that the social value of public information is positive if r ≥ r S (n) and may be negative, if r < r S (n). Moreover, r S (n) ≥ 1 /2 and ∂r S (n) ∂n > 0;

3. if n ≤ 1 /2, the regional value of public information is positive. If n > 1 /2, there exists rj ∈ (0, 1) such that the regional value of public information is positive if r ≥ rj (n) and may be negative, if r < rj (n);

4. the inter-regional value of private information may be negative, if n j > 1 4-r ; the inter-regional value of public information may be positive, if n j < 1-α 2-α .

rt I of gorollry QFIS indites tht the soil vlue of privte informtion in twoEregion eonomy is positiveD s it is in oneEregion modelF rt P shows tht the soil vlue of puli informtion my e of negtive soil vlueD if r is su0iently smllF his ontrdits to oneE region modelD when the soil vlue of puli informtion my e negtive for reltively high vlues of rF his distintion omes from the ftD tht in twoEregion version there re two soures of ine0ienyF en inrese in r mens not only n inrese in the equilirium degree of oordintionD ut lso n inrese in disrepny reted y the rossEsetionl dispersionF es sf the equilirium is glolly e0ient for ny informtion strutureD it should e e0ient under omplete informtionD implying tht κ j,k = κ * j,k with j, k ∈ {1, 2}F woreoverD the oordintion degrees in equilirium with inomplete informtion should oinide with the oordintion degrees in the glolly optiml distriutionD implying tht α j,k = α * j,k with j, k ∈ {1, 2}F he gp etween the equilirium nd the glolly e0ient degrees of regionl oordintion is s followsX

∂(α * -α) ∂r < 0 nd ∂ρ ∂(α * -α) > 0D n inrese in
α j,j -α * j,j = (α -α * ) n j -ρ (1 -n j ) @QFTHA
he gp etween the equilirium nd the glolly e0ient degrees of interEregionl oordintion is s followsX

α j,j -α * j,j = (α -α * ) (1 -n j ) + ρ (1 -n j ) @QFTIA
prom @QFTHA nd @QFTIAD it is oviousD tht oth gps re equl to zero if nd only if α = α * nd ρ = 0F enlogillyD the gp etween the equilirium nd the glolly e0ient lol distriution is s followsX

κ j,j -κ * j,j = (κ -κ * ) n j + κρ (1 -n j ) (1 -α) @QFTPA
he gp etween the equilirium nd the glolly e0ient interEregionl distriution is s followsX

κ j,j -κ * j,j = (κ -κ * ) n j + κρ (1 -n j ) (1 -α) @QFTQA
por oth @QFTPA nd @QFTQA to e equl to zeroD two onditions must heldX κ = κ * nd ρ = 0F prom these two (ndingsD roposition QFR omes immeditelyF IIS C.2 Proof of Proposition 3.5

Part 1 he glol soil loss in e0ient eonomies with α

= α * D κ = κ * nd ρ = 0 is equl to the followingX L s,1 = n j (1-α)(σ -2 z (1-α(1-n j ))-σ -2 x α 2 n(1-n)) σ -2 z (σ -2 z +(1-αn j )σ -2 x )
@QFTRA he funtion @QFTRA is deresing in oth preisionsX

∂L s,1 ∂σ -2 z < 0 nd ∂L s,1 ∂σ -2 x < 0F rt I of roposition QFS omes immeditelyF
Part 2 he glol soil loss in eonomies with ine0ient degree of oordintion @α = α

* D κ = κ * nd ρ = 0A is s followsX L s,2 = L s,1 + n 2 j (α * -α) Ls,2 @QFTSA s,2 = (σ -2 z +σ -2 x α(1-n)) σ -2 z (σ -2 z +(1-αn j )σ -2 x ) 2
erm Ls,2 is deresing in the preision of puli informtionD if α > 0 nd my e inresingD if α < 0F husD ondition α * > α > 0 su0es for the positive vlue of puli informtionF he derivtive of this term over the preision of privte informtionX

∂ Ls,2 ∂σ -2 x = 2 (σ -2 z + σ -2 x α (1 -n)) σ -2 z (σ -2 z + (1 -αn j ) σ -2 x ) 3 @QFTTA he numertor is negtive if α < σ -2 z σ -2
x (1-n) D thus ondition α * < α < 0 is not su0ient for the glol vlue of privte informtion to e positiveF king derivtive of @QFTSA over the preision of privte informtion in this seD we get tht the loss is deresing over the preision if -αn) 2αn(1-n) F his gives rt P of the propositionF Part 2 he glol soil loss in ine0ient eonomies @α = α

α * > α -(1-α)(1
* D κ = κ * nd ρ = 0A is s followsX L s,3 = L s,2 + 2n 2 j Ls,3 κ * -κ κ @QFTUA s,3 = (1-α * )(σ -2 z +σ -2 x α(1-n)) σ -2 z (σ -2 z +(1-αn j )σ -2 x )
erm Ls,3 is deresing in the preision of privte informtionX

∂ Ls,3 ∂σ -2 x = - (1 -α * ) (1 -α) σ -2 z (σ -2 z + (1 -αn j ) σ -2
x ) 2 < 0 husD for ny strtegi e'etD su0iently high level of gp κ * -κ κ gurntees the positive vlue of privte informtionF IIT he derivtive of term Ls,3 over the preision of puli informtionX

∂ Ls,3 ∂σ -2 z = - (1 -α * ) (ζ 2 + 2α (1 -n) ζ + α (1 -n) (1 -αn)) (σ -2 z ) 2 (σ -2 z + (1 -αn j ) σ -2 x ) 2 , @QFTVA where ζ = σ -2 z σ -2
x F es we n seeD expression @QFTVA is negtiveD if α > 0D nd my e positiveD if α < 0F he rt Q of roposition QFS omes immeditelyF C.3 Proof of Proposition 3.7

Part 1 he e'et of externlity on the mrginl loss of the puli informtion is given y the following derivtiveX

∂ 2 L s ∂σ -2 z ∂ρ = 2n (1 -α) 2 (1 -n) (ζ 2 -2αnζ -αn (1 -αn)) (ζ) 2 (ζ + 1 -αn) 2 (σ -2 x ) 2
@QFTWA sn se of strtegi omplementrityD expression QFTW is negtive for smll vlues of the reltive preision of puli informtion ζF st mens tht derese in ρ to su0iently lrge negtive vlues would led to negtive soil vlue of puli informtionF sn se of strtegi sustitutilityD expression QFTW is positive for ll vlues of the reltive preision of puli informtion ζF st mens tht su0iently high positive vlue of ρ is su0ient for the negtive vlue of puli informtionF Part 2 he e'et of externlity on the mrginl loss of the privte informtion is given y the following derivtiveX

∂ 2 L s ∂σ -2 x ∂ρ = 2n (1 -α) 2 (1 -n) (ζ) 2 (ζ + 1 -αn) 2 (σ -2 x ) 2 @QFUHA
ixpression QFUH is positiveD mening tht su0iently high vlue of ρ ensures the soilly negtive vlue of privte informtionF Part 3 he e'et of the gp etween e0ient nd equilirium distriutions under omplete informtion of the mrginl losses is s followsX

∂ 2 L s ∂σ -2 z ∂ (κ * -κ) = - 2n 2 (1 -α * ) (ζ 2 + 2α (1 -n) ζ + α (1 -n) (1 -αn)) (ζ) 2 (ζ + 1 -αn) 2 (σ -2 x ) 2
@QFUIA sn se of strtegi omplementrityD this expression is negtiveF sing the impliit funtion

theoremX ∂ρ ∂ (κ * -κ) = - ∂ 2 Ls ∂σ -2 z ∂(κ * -κ) ρ=ρ ∂ 2 Ls ∂σ -2 z ∂ρ ρ=ρ , @QFUPA
where oth numertor nd denomintor re negtiveD implying tht

∂ρ ∂(κ * -κ) < 0F enlogillyD ∂ρ ∂(κ * -κ) < 0F IIU C
.4 Proof of Proposition 3.9 he proof oinides with the proof of ropositions QFS nd QFUD pplied for the regionl loss omponentX

L j = n j |W KK | 2 V ar (K -κ) + 2Cov (K -κ; κ -κ * ) + 2Cov K -κ; κ * -κj + @QFUQA + n j (1 -n j ) |U kk | (1 -α) Cov (K -κ; K j -κ j -(K -j -κ -j )) + Cov K -κ; κ j -κ * j -κ -j -κ * -j + n j (1 -n j ) |U kk | (1 -α) Cov K -κ; κ * j -κj j -κ * -j -κj -j + + n j (1 -n j ) |U kk | (1 -α) Cov (κ -κ * ; K j -κ j -(K -j -κ -j )) + Cov κ * -κj ; K j -κ j -(K -j -κ -j ) + n (1 -n) |U kk + nU σσ | 2 [V ar (K 1 -κ 1 -(K 2 -κ 2 )) + 2Cov (K 1 -κ 1 -(K 2 -κ 2 ) ; κ 1 -κ * 1 -(κ 2 -κ * 2 ))] + n (1 -n) |U kk + nU σσ | 2 2Cov K 1 -κ 1 -(K 2 -κ 2 ) ; κ * 1 -κ1 1 -κ * 2 -κ1 2 + n (1 -n) |U kk + nU σσ | 2 σ 2 k,j -n (1 -n) U σσ 2 σ 2 k,-j
ustituting here the orresponding vrines from the min text with κ = κ * D α = α * nd tking the derivtives gives ropositions QFWD QFIH nd QFIIF IIV Introduction he striking result of worris nd hin @PHHPA implies tht puli informtion my use exessive voltility in eutyEontest eonomyF por this resonD trnspreny my e detrimentl in eonomies with high extent of strtegi omplementrityF his result on)ited with the existed 1 co-written with Hubert Kempf, Ecole Normale Supérieure Paris-Saclay and CREST IIW onsensus mong the demiins nd prtitioners out the ene(ts of trnspreny nd ttrted lot of ttentionF he extensive detes out the soil vlue of puli nd privte informtion in eutyE ontest eonomiesD provoked y the worris nd hin pperD still hve not esedF vensson @PHHTA questions the min onlusion of worris nd hin @PHHPA nd lims tht this result n only e hieved under unrelisti ssumptions out the qulity of puli informtionF tmes nd vwler @PHIIA dete the ritiism of vensson @PHHTA nd (nd tht trnspreny is lwys detrimentl in eutyEontest model if the poliymker governs the eonomy with oth puli signls nd stndrd poliy instrumentsF engeletos nd vn @PHHRA gree tht trnspreny my lower soil welfre in environments with strong strtegi omplementrityD whih my led to multiple equiliriF rellwig @PHHSA nd o @PHIHA study the welfre e'ets of puli informtion in models with imperfetlyE informed monopolistilly ompetitive (rms nd lim tht puli informtion is lwys welfreE improvingF xeverthelessD lsh @PHIQA shows tht trnspreny my e detrimentl in xewE ueynesin model with ggregte supply nd demnd shoksD while wytt nd lle @PHHVA rgue tht neither trnspreny nor opity re optiml in world without purely puli signlsF engeletos nd vn @PHHUA shed some light on the origins of these detesF sn generl linerE qudrti frmeworkD they explore useful lssi(tion of eonomies nd summrize onditions under whih trnspreny n e detrimentlF hespite of this diversity of the viewsD ll these ppers re foused on the role of informtion in losed eonomiesF sn these eonomiesD privte pyo's re determined y the fundmentls nd the strtegi oordintion inside the eonomyD without ny reourse to the foreign setorF sn relityD mny mrkets with strtegi omplementrity in privte tions re nowdys interntionlD eFgF interntionl (nnil mrketsF sn these mrketsD investors try to guess not only their home fundmentl ftors nd the tions of their neighorsD ut lso the fundmentls nd the tions of foreign investorsF sn suh irumstnesD it is not surprising tht the puli informtion signls 'et the tions of investors in other ountriesF here is the growing evidene tht privte tions respond to foreign signlsF e numer of studies revel signi(nt impt of the news on foreign (nnil mrkets @see uim nd heen @PHHHA for eustrlin mrketsD fredinD qvin nd y9eilly @PHHSA for srish mrketsD rusmn nd ongswn @PHIIA for RW di'erent ountriesAF ihrmnn nd prtzsher @PHHSA investigte spillovers etween the iuropen nion nd the nd (nd tht mroeonomi news 'ets (nnil mrkets oth domestilly nd rodF füttnerD ryo nd xeuenkirh @PHIPA nd rnousekD uo£end nd uutn @PHHWA (nd signi(nt e'et of iuropen nd the mroeonomi news on (nnil mrkets in the gzeh epuliD rungryD nd olndF he ontriution of our pper is twoEfoldF pirst of llD we explore the soil vlue of informtion in twoEregion eutyEontest modelD whih ptures the three importnt spillover hnnels IPH etween ountries on interntionl (nnil mrketsF he (rst hnnel is the tehnologil spillover etween ountriesF his spillover leds to positive orreltion etween the shoks whih hit the ountriesF he seond hnnel is the informtionl spilloverD used y the pulition of relevnt eonomi informtion y the poliymkers in oth regionsF es fr s these signls re puliD they re eqully oserved y privte gents in oth eonomiesF he third spillover hnnel is the interntionl strtegi omplementrityF es ll the gents t on the interntionl (nnil mrketD they hve the inentive to opy the tions of other gents not only in their home regionD ut lso rodF husD our model n e seen s model of interntionl euty ontestF o the est of our knowledgeD our study is the (rst ttempt to derive the welfre properties of puli informtion in modelD whih ptures the three spillover hnnels in (nnil mrketsF sn some senseD the twoEountry model of erto nd xkmur @PHIQA is lose to oursD s they lso nlyze the informtionl spillover e'ets in eutyEontest eonomyF xeverthelessD the model of erto nd xkmur @PHIQA does not llow for neither tehnologil nor strtegi spillovers etween regionsF he seond ontriution of our pper is tht we study endogenous interntionl informtion strutureD whih is de(ned in nonEoopertive gme of two poliymkersF ih of these poliymkers tries to mximize the welfre of its own regionF et the (rst stge of the gme the poliymkers simultneously deide on their reveltion poliyF his reveltion poliy my e either full reveltion of ll the signls reeivedD either reveltion of one of themD or no reveltion t llF efter ommitting to the hosen reveltion strtegyD eh poliymker in our model reeives two signls out the two ountryEspei( fundmentlsF husD the poliymker hooses its reveltion strtegy efore knowing the ext vlues of its signlsF sf the poliymker deides to revelD it pulishes ll it knows out the spei( fundmentl shokF sf it deides not to revelD it does not pulish ny signlF rtil reveltion refers to the situtionD when the poliymker pulishes only one of its signlsF sn some senseD our notion of prtil reveltion stys in etween the notion of prtil puliity @gornnd nd reinemnn @PHHVAD feriswyl nd gornnd @PHIRAD wytt nd lle @PHIRAAD when only frtion of gents reeives the puli signlD nd prtil trnspreny @reinemnn nd slling @PHHPAAD whih implies tht ll the gents reeive n miguous puli signlF sn our modelD prtil reveltion refers to the situtionD when poliymker pulishes the prt of its informtionF husD this signl is eqully oserved y ll the gents in the eonomy nd it does not ontin ny dditionl noiseF xeverthelessD this signl does not ontin ll informtion ville to the poliymkerF e do not disus the heting equiliri when the poliymker pulishes ised signlsD whih di'ers our pper from the literture on retive ounting @fernoth nd ol' @PHHVAAD strtegi foresting y entrl nks @illmnn @PHIIAY qomezEfrrero nd rrEolni @PHIRAA nd the studies of regime hnge with informtion mnipultion @idmond @PHIQAAF woreoverD we do not IPI look for hepEtlk equiliriD whih re studiedD for exmpleD in wosrini @PHHUAF he endogeneity of interntionl informtion struture in our model omes from the informtionl gme etween the puli uthorities in oth regionsF his soure omplements the existing litertureD whih lso study the endogenous informtion struturesF sullyD this literture links the endogeneity of informtionl struture to the informtionl quisition of privte gents @eFgF golomo nd pemminis @PHHVAD rellwig nd eldkmp @PHHWAD n xieuwerurgh nd eldkmp @PHHWA nd golomoD pemminis nd vn @PHIRAAD lerning from pries y privte gents @immermnn @IWWQAD fnerjee @PHIIAA or y the entrl nk @eFgF worris nd hin @PHHSAD fondD qoldstein nd resott @PHHWAD fond nd qoldstein @PHISAD foleslvskyD uelly nd ylor @PHIUAAF husD we propose the new reson for endogeneity of he eonomy onsists of two interonneted ountriesD indexed y j ∈ {1, 2}F he eonomy is populted y unit mss of privte gentsD whih re indexed y iF ithout loss of generlityD we ssume tht gents with i ∈ [0, 1 /2] live in ountry j = 1D while gents with i ∈ ( 1 /2, 1] live in ountry j = 2F husD the ountries hve equl sizes n j X n 1 = n 2 = 1 /2F gountry j is hit y fundmentl shok Θ j X

Θ j = φθ j + (1 -φ) θ -j @RFIA θ j ∼ N µ, σ 2 θ
where θ j is regionl idiosynrti shok of ountry j with men µ nd vrine σ 2 θ F sn wht followsD we ssume tht µ is equl to zeroF his ssumption does not 'et the results out the vlue of puli informtionD ut simpli(es onsiderly the lgerF rmeter φ in eqution @RFIA hrterizes rossEorder fundmentl spilloverF sf φ = 1D there is no rossEorder rel spillover nd the fundmentls of ountry j re de(ned only y the ountryEspei( shok θ j F his se orresponds to the most of the literture on the soil vlue of puli informtion ited eforeF sf φ = 1 /2D there is perfet orreltion etween the fundmentls of oth ountriesF sn this se oth eonomies re desried y the sme shokD equl to the verge of two ountryEspei( shoksF sf φ = 0D the fundmentls of ountry j re de(ned totlly y the regionl shok in ountry -jF he true vlues of regionl fundmentl shoks re not known y the gentsF xeverthelessD eh privte gent i in ountry j reeives privte signl x j i on his home regionl fundmentl θ j X

x j i = θ j + ε j i @RFPA ε i ∼ i.i.d. 0, σ 2 x IPQ
where ε j i is the noise of the privte signl x j i nd σ -2

x stnds for the preision of the privte signlF e ssume tht privte gents in ountry j do not reeive ny privte informtion out the foreign regionl fundmentl shokD θ -j . sn eh ountry there is poliymkerD denoted y P j for ountry jF ih poliymker P j reeives dul informtion y 1 j , y 2 j on the fundmentls (θ 1 , θ 2 )D hrterized yX

y k j = θ k + η k j , k = 1, 2 @RFQA η k j ∼ i.i.d. 0, σ 2 y,k,j ,
where η k j is the noise of signl out regionl shok θ k D reeived y poliymker P j D nd σ -2 y,k,j stnds for its preisionF e ll signl out regionl shok θ j D reeived y poliymker P j D the home informtion nd ssume tht its preision is the sme for oth poliymkersX σ -2 y,j,j = σ -2 y,h F he signl out regionl shok θ -j D reeived y poliymker P j D is lled foreign informtionF reision of the foreign informtion is equl to σ -2 y,-j,j = σ -2 y,f for j ∈ {1, 2}F e ssume tht σ -2 y,h ≥ σ -2 y,f F sn other wordsD the home informtion nnot e less preise thn the foreign informtionF woreoverD we ssume tht σ -2 y,f > σ -2 x F his ssumption sys tht even the foreign poliymker informtion out the fundmentl shok θ j is etter thn the informtion reeived y privte gentsF his is justi(ed y the ft tht poliymkers hve t their disposl professionl ody of sttistil genies nd thereforeD superior pity to oserve shoksF he privte gent preferenes re hrterized y the following privte loss funtionX

l j i = 1 -r 2 a j i -Θ j 2 + r 2 L i -L @RFRA with a j i is privte tion of gent i in region jD L i = 1 0 (a k -a i ) 2 dk nd L = 1 0 L k dk F husD the
privte loss is de(ned y the squred distne etween the privte tion a j i nd the fundmentls Θ j nd y the verge distne etween the privte tion a j i nd the tions of other privte gentsD or eutyEontest rgumentF rmeter r ∈ (0, 1) hrterizes the reltive strength of the eutyEontest rgument in privte lossF sf r is equl to zeroD there is no eutyEontest e'et nd privte tions re de(ned y the desire to e s lose to fundmentls Θ j s possileF sf r is lose to oneD the eutyEontest e'et is strong nd privte tions re de(ned lmost entirely y the desire to e lose to the tions of othersF es we n see from @RFRAD privte gent res not only out the verge distne etween his tion nd the tions of other gents in his home regionD ut lso y the distne etween his tions nd the tions of the gents in the other regionF husD prmeter r hrterizes oth the regionl nd the interntionl euty ontestsF he presene of the interntionl euty ontest di'erentite the loss funtion @RFRA from the loss funtion in the twoEregionl model y erto nd xkmur @PHIQAD who study only regionl euty ontestF IPR e n rewrite @RFRA in the following wyX

l j i = 1 -r 2 a j i -Θ j 2 + r 4 a j -a j i 2 + a -j -a j i 2 -σ 2 a j -σ 2 a -j -a j -a -j 2 , @RFSA
where a j ≡ (n j )

-1 i∈S j a j i di is the verge privte tion in ountry j nd σ 2 a j ≡ (n j )

-1 i∈S j a j i -a j 2 di is the dispersion in privte tions in region jD S j hrterizes the popultion of ountry jX

S j =    [0, 1 /2] , if j = 1 ( 1 /2, 1] , if j = 2
iqution @RFSA lri(es the ftors whih de(ne the privte lossF hese ftors re the distne to the fundmentls Θ j D the distne to the home verge tions a j D the distne to the foreign verge tions a -j F woreoverD the privte loss depends negtively on the vrine of privte tions in oth ountries nd to the squred di'erene etween the two vergesD a j -a -j 2 F he lst three ftors re exogenous to the privte gent nd re tken s givenF he poliymkers re regionlly enevolentD mening tht their gol is to minimize the sum of privte losses in their home regionsX L P j ≡ i∈S j l j i diF king into ount @RFSAD we get the loss funtion of the poliymker in ountry jX

L P j = 1 -r 2 i∈S j a j i -Θ j 2 di + r 8 σ 2 a j -σ 2 a -j
@RFTA es we n seeD the puli loss of ountry j is de(ned y the verge squred distne of privte tions to the orresponding fundmentls nd y the vrines of privte tions in the home nd in the foreign ountriesF orth to mention tht puli loss depends positively on the vrine of the privte tions in the home ountry nd negtively on the vrine of privte tions in the foreign ountryF por wht followsD it is useful to rewrite the puli loss @RFTAX

L P j = 1 4 (1 -r) a j -Θ j 2 + 1 - r 2 σ 2 a j - r 2 σ 2 a -j @RFUA
iqution @RFUA shows tht the poliymker hs n inentive to keep the verge privte tions in its home region s lose to the home fundmentls s possileF woreoverD it hs the inentive to lower the home privte tion voltility nd to rise the foreign privte tion voltilityF he lst motive omes from the positive externlityD reted y the dispersion in privte tionsF es we n see in eqution @RFSAD privte loss depends negtively on the dispersion in privte tions rodF his term is exogenous for the privte gent nd does not 'et his tionsF xeverthelessD this term is endogenous for the poliymker nd 'ets the equilirium informtionl poliyF IPS 4.2.2 Public signals oliymker P j sends two signls to privte gentsX home signlD s j j D nd foreign signlD s -j j F reision of signl s k j is denoted y σ -2 s,k,j F e ssume tht poliymkers nnot disriminte mong privte gentsF yne pulishedD signl s k j is eqully ville to ll the gents in oth regionsF husD there re no informtionl rossEorder fritionsF e ssume tht the poliymker hooses etween reveling the true vlue of its own informtion out fundmentl shok nd not reveling the true informtionF husD the signl sent y P j out the fundmentl θ k j is either y k j or empty setX

s k j ∈ ∅, y k j , k = 1, 2.
sf poliymker P j hooses to revel the informtion out the fundmentl θ k D the vlue of signl s k j is equl to the vlue of the signl y k j whih ws reeived y the poliymkerF he preision of the sent signl σ -2 s,k,j is equl to σ -2 y,k,j F sn this se the poliymker is trnsprent out the fundmentl θ k F sf poliymker P j hooses not to revel the informtion out the fundmentl θ k D the preision of signl s k j is equl to zeroF his sitution is equivlent to dding the in(nite noise to signl y k j nd is referred s opity of poliymker P j out the fundmentl θ k F husD there re four possile on(gurtions of informtion poliy of P j X IF full trnspreny mens tht poliymker revels ll its informtion out the home nd the foreign fundmentlsY PF home trnspreny nd foreign opity mens tht poliymker revels its informtion out the home fundmentls nd does not revel ny informtion out the foreign fundmentlsY QF home opity nd foreign trnspreny mens tht poliymker does not revel its informtion out the home fundmentls ut revels its informtion out the foreign oneY RF full opity mens tht poliymker does not revel ny informtionF he puli signls whih ontin the informtion out fundmentl θ k onstitute the omposite signl s k D whih is reeived y ll privte gentsX

s k = σ -2 s,k,j s k j + σ -2 s,k,-j s k -j σ -2 s,k,j + σ -2 s,k,-j , k = 1, 2; j = 1, 2.
reision of omposite puli signl s k on fundmentl θ k is equl to σ -2 s,k = σ -2 s,j,j + σ -2 s,j,-j F sf oth poliymkers re trnsprent out fundmentl θ k D we get tht σ -2 s,k = σ -2 y,h + σ -2 y,f F sf oth re IPT opqueD we get σ -2 s,k = 0F sf there is home trnspreny @P k is trnsprentA nd foreign opity @P -k is opqueA out fundmentl θ k D σ -2 s,k = σ -2 y,h F sf there is home opity nd foreign trnspreny out fundmentl θ k D σ -2 s,k = σ -2 y,f F vet z j denote ommon posterior of θ j given only puli informtionX z j ≡ E θ j s j j , s j -j = ω j s j + 1 -ω j µ @RFVA where ω j = σ -2 s,j σ -2 s,j +σ -2 θ nd µ is ommon prior out the fundmentl shok. reision of this ommon posterior is equl to σ -2 z,j = σ -2 θ + σ -2 s,j F es we stted eforeD we ssume tht µ is equl to zeroF husD the ommon posterior z j is given y

z j = ω j s j @RFWA
sn wht follows we use the notion of reltive preision of puli informtion given y the following de(nitionF Denition 4.1. he reltive preision of puli informtion ζ j shows the reltive preision of z j in omprison to privte informtion out fundmentl shok θ j X

ζ j ≡ σ -2 z,j σ -2
x @RFIHA he next etion desries the gme plyed etween the poliymkersF 4.3 A non-cooperative game on public information he gme plyed in the eonomy onsists of severl stepsX

Step 1. ih poliymker deides nonEoopertively wht it will revel from wht it knowsD sed on its expeted loss funtionF qiven tht eh poliymker hs R deision possiilitiesD there re IT possile outomes t this stge of the gmeF oliymkers ommit to their reveltion strtegiesF

Step 2. ell privte nd puli gents reeive their privte signlsF uli signls re emitted in ordne with deision of tep IF

Step 3. ixpettions of privte gentsD sed on their informtion setsD re omputedX E ... x j i , s j , s -j , σ 2 s j , σ 2 s -j F rivte tions a j i re hosen nonEoopertively so s to minimize the expeted privte lossesF

IPU

Step 4. hoks re relizedF qiven the equilirium of the gme s well s the relized shoksD tul losses re otinedF e proeed with the solution of the privte stge of the gme @step QA nd then we solve the puli stge @step IA to (nd the equiliriumF 4.3.1 Private actions (step 3) rivte gent i living in ountry j deides on his or her tion a j i efore the reliztion of the shoksF husD his or her tsk is to minimize the expeted vlue of the loss @RFSA given the informtion set of the gent I j i F he optiml hoie of gent i living in ountry j is s followsX

a j i = arg min a i E 1 -r 2 a i -Θ j 2 + r 4 a j -a i 2 + a -j -a i 2 -σ 2 a j -σ 2 a -j -a j -a -j 2 I j i @RFIIA
es the gent nnot in)uene the dispersion in privte tions nd the gp etween verge tions in two regionsD the (rstEorder ondition of prolem @RFIIA is s followsX

a j i = E (1 -r) φθ j + (1 -φ) θ -j + r 2 a j + a j I j i @RFIPA
es we n see from @RFIPAD privte tions re de(ned y expeted fundmentls nd expeted verge tions in oth regionsD ording to informtion set I j i of the gentF e oserve tht the tion of given gent in ountry j is n inresing funtion of the verge tion in her ountry j nd of the verge tion in the other ountry -jF he extent of this response is prmeterized y rD the euty ontest prmeterF sf r is equl to zeroD privte tions do not depend on the expeted verge tions in the eonomyF sn this seD the optiml privte tion is equl to the expeted vlue of fundmentl vrileD Θ j F sf there is no tehnologil spillover @φ = 1AD the tion of gent i does not depend on the foreign regionl shokF he informtion set of gent i in region j onsists of two omponentsX the informtion out the home regionl shok nd the informtion out the foreign regionl shokF he home informtion omponent onsists of two signlsD one privte signl x j i nd one puli omposite signl z j F he foreign informtion omponent for gent i in region j onsists of the puli omposite signl out the regionl shok in region -jD z -j F husD the whole informtion set I j i is de(ned s z j , x j i , z -j F he rtionl expettions of gent i in region j re given y the following expressionsX

E θ j z j , x j i = ζ j 1 + ζ j z j + 1 1 + ζ j x j i @RFIQA E θ -j z -j , 0 = z -j @RFIRA
IPV es we n see in @RFIQAD the gent weights the two omponents of her informtion set ording to their preisionsF he weight of puli signl z j depends positively on the reltive preision of the puli informtionD ζ j F he weight of the privte signl x j i depends negtively on the reltive preision of the puli signlF he sum of the two oe0ients is equl to IF es the only soure of informtion out the foreign regionl shok is the puli signlD the expettion of this shok is equl to the vlue of signl z -j F husD ording to equtions @RFIQA nd @RFIRAD gents in the two regions use the puli signls di'erentlyF he gents in region j weight the vlue of signl z j with their privte signlF husD the weight of puli signl is less thn 1F he gents in region -j hve no other informtion out region j ut signl z j F husD the weight of this signl in expettions is equl to 1F he (rstEorder ondition @RFIPA long with expettions @RFIQA nd @RFIRA imply the following equilirium privte liner strtegyX

a j i = b j x j i + c j z j + d j z -j @RFISA
he verge privte tionsD omputed for the liner strtegies @RFISAD re s followsX

a j = b j θ j + c j z j + d j z -j , @RFITA
where we use tht x j i = θ j + ε j i nd ε j i re i.i.d. shoksF o (nd the equilirium weights b j D c j nd d j D we sustitute expressions @RFIQ E RFITA into the (rstEorder ondition @RFIPA nd solve for the oe0ientsF his gives the following solutionX

b j = (1 -r) φ (1 -r /2) + ζ j @RFIUA c j = r /2 + (1 -r) φ [ζ j -r /2] (1 -r /2) + ζ j @RFIVA d j = (1 -r) (1 -φ) + r /2 @RFIWA
pirst of llD the oe0ients given y @RFIUAD @RFIVA nd @RFIWA re positiveF woreoverD it is esy to show tht

b j + c j + d j = 1
he weights of privte signl b j nd the home puli signl c j depend on the eutyEontest prmeterD rD the tehnologil spillover φ nd the reltive preision of the puli signl ζ j F he weight of the foreign puli signl depends on the euty ontest prmeterD r nd the tehnologil spillover φF he weight of the foreign puli signl does not depend on the reltive preision IPW of puli informtionD s this signl is the only informtion to predit the true vlue of the foreign regionl shokF es eh of the puli omposite signls onsists of two signls sent y the poliymkersD this gives rise to the informtionl spilloversF hese spillovers re sed on the ft tht ny it of puli informtion is ville to nd used y ny gent in the whole eonomyF hese informtion spillovers rete the possiility for poliymkers to in)uene privte tions in their home region nd in the foreign regionF en inrese in the reltive preision of the home puli signl mkes this signl etter preditor of oth fundmentl regionl shok θ j nd the verge privte tionsF he privte signl x j i eomes reltively worse preditor of the fundmentls nd the verge tionsF es resultD the weight of privte signl in equilirium tions goes downD while the weight of puli home signl goes upF sf the reltive preision of the puli signl is lowD this signl is d preditor of the home regionl shokD nd it is etter to use privte informtionF sn this se n inrese in φ leds to derese in the weight of the home puli signl c j F en inrese in φ leds to derese in d j F he logi is strightforwrdF righer φ mens tht tehnologil spillover wekens nd the gents re less out the foreign regionl shoksF husD they do not wnt to rely on the foreign puli informtion nd d j lowersF et the sme timeD the gents eome more interested in etter predition of their home regionl fundmentlsD θ j F por this resonD they inrese their use of the home informtionD de(ned y the sum of oe0ients b j nd c j F st is esy to show tht this sum depends positively on φX b j + c j = r 2 + (1 -r) φ

he individul e'ets of n inrese in φ on oe0ients b j nd c j re di'erentF prom eqution @RFIUAD we n see tht n inrese in φ leds to n inrese in the weight of privte signl b j F he e'et of φ on the weight of the home puli signl is positive if nd only if the reltive preision of this informtion is su0iently highD suh tht ζ j > r /2F he e'et of the euty ontest prmeter on the use of home nd foreign informtion depends on the tehnologil spilloversF st is esy to show tht

∂ (b j + c j ) ∂r = - ∂d j ∂r = 1 -2φ 2 .
sf φ > 1 /2D the gents re more interested in their home fundmentls nd the use of the home informtion is lredy highD while the use of the foreign informtionD mesured y d j D is lowF husD n inrese in the eutyEontest rgument nnot e stis(ed y the inrese in the use of the home puli informtionD whih is lredy lose to oneF snsted of thisD gents eome more interested in the rossEorder oordintionF husD the weight of the foreign puli signl goes upD while the use of the home informtionD mesured y (b j + c j )D goes downF yn the ontrryD if φ < 1 /2D the tehnologil spillovers re so strong tht the gents re more interested in mimiking IQH the foreign regionl shokF sn this seD the weight of the foreign puli signl is lredy so high tht n inrese in the eutyEontest rgument nnot e stis(ed y further inrese in d j F snsted of thisD the gents redistriute their use of informtion in fvor of their home informtionF his helps them to etter predit the verge tions in their home region nd to oordinte inside the regionF es resultD n inrese in r leds to derese in d j nd to n inrese in (b j + c j )F

he individul e'ets of r on the weights of the home signls re di'erentF st is esy to show tht ∂b j /∂r is negtiveF his mens tht n inrese in the eutyEontest rgument lwys lowers the weight of privte informtionF rivte informtionD whih is not ville to othersD nnot e used to oordinte the tions with the other gentsF husD higher strtegi omplementrity nd stronger the desire to oordinteD lower the weight of the privte signlF he e'et of r on the weight of the home puli signl depends on the prmeter of tehnologil spillover φ nd on the reltive preision of puli informtion ζ j F e n show tht

∂c j ∂r = 1 /2 -φ 1 - 1 /2 + ζ j (1 -r /2 + ζ j ) 2 .
@RFPHA husD for given r nd ζ j D n inrese in r my led to derese in the weight of the home puli signlD if φ is su0iently highF 4.3.2 Public objective function (step 1) et the (rst stge of the gme the poliymkers deide on their reveltion strtegies knowing tht the privte tions t tep R will e hosen ording to the rule @RFISAF ustituting the privte strtegies @RFISA into the puli loss funtion @RFUA nd tking the expettion gives the following expeted puli loss inurred y the poliymker P j @for detilsD see eppendix hFIAX

E L P j = 1 4 ρ j j ζ j + ρ -j j ζ -j , @RFPIA
where ρ j j (ζ j ) is the home loss omponentD whih depends on the informtion out fundmentl θ j D nd ρ -j j (ζ -j ) is the foreign loss omponentD whih depends on the informtion out fundmentl θ -j F he home loss omponent in region j n e expressed s followsX

ρ j j ζ j = (1 -r) b j + ω j c j -φ 2 σ 2 θ + [1 -r /2] b j 2 σ 2 x + ω j 2 (1 -r) c j 2 σ 2 s,j . @RFPPA
his loss omponents n e prtilly ontrolled y poliymker P j through preision σ -2 s,j,j of its home puli signl s j j F fy de(nitionD this preision in)uenes the reltive preision of the home puli informtionD ζ j = σ -2 θ +σ -2 s,j,j +σ -2 s,j,-j σ -2

x F es the weights b j D c j nd oe0ient ω j depend on the reltive preision of puli informtion out the regionl shok θ j D poliymker n in)uene its IQI home loss omponent y deiding to revel its home informtion or notF sf the poliymker is home trnsprentD preision σ -2 s,j,j is equl to σ -2 y,h nd the reltive preision of puli informtion out region j is equl to

σ -2 θ +σ -2 y,h +σ -2 s,j,-j σ -2
x for given σ -2 s,j,-j F sf the poliymker is home opqueD preision σ -2 s,j,j is equl to 0 nd the reltive preision of puli informtion out region j is equl to

σ -2 θ +σ -2 s,j,-j σ -2
x F he foreign loss omponent in region jD whih depends on ζ

-j = σ -2 θ +σ -2 s,-j,j +σ -2 s,-j,-j σ -2 x D n e expressed s followsX ρ -j j ζ -j = (1 -r) ω -j d j -(1 -φ) 2 σ 2 θ -r /2 b -j 2 σ 2 x + ω -j 2 (1 -r) d j 2 σ 2 s,-j . @RFPQA
reision σ -2 s,-j,j of the signl out region -jD sent y poliymker P j D in)uenes the reltive preision of puli informtion out region -j X

ζ -j = σ -2 θ +σ -2 s,-j,j +σ -2 s,-j,-j σ -2
x F es this reltive preision enters into equtions whih desrie weights b -j D c -j nd oe0ient ω -j D poliymker n in)uene its foreign loss omponent y hoosing his reveltion tion for the informtion out the foreign regionl shokF sf the poliymker is foreign trnsprentD preision σ -2 s,-j,j is equl to σ -2 y,f F husD for given σ -2 s,-j,-j D the reltive preision of foreign puli informtion is equl to ζ

-j = σ -2 θ +σ -2 y,f +σ -2 s,-j,-j σ -2 x F
sf the poliymker is foreign opqueD preision σ -2 s,-j,j is equl to 0F husD for given σ -2 s,-j,-j D the reltive preision of foreign puli informtion is equl to ζ

-j = σ -2 θ +σ -2 s,-j,-j σ -2
x F iqution @RFPIA shows tht the funtion of expeted puli loss is seprle in ζ j nd ζ -j F he seprility of E L P j into two omponents implies tht the optiml reveltion strtegy for informtion out region j is independent from the reveltion strtegy for informtion out region -jF sn other wordsD the equilirium vlues of preisions σ -2 s,j,j nd σ -2 s,j,-j re otined independently from the equilirium vlues of preisions σ -2 s,-j,j nd σ -2 s,-j,-j F he de(nition of equilirium t the puli stge of the gme is provided in the next susetionF 4.3.3 Denition of equilibrium he equilirium of the puli gme is sed on mutully onsistent deisions of poliymkers to revel or not their informtion on the fundmentls in the two ountriesF pormllyD we de(ne the equilirium s followsX Denition 4.2. he equilirium in poliy gme is the pir of strtegies (P * 1 , P * 2 )D where vetor

P * j = σ -2 s,j,j * , σ -2 s,-j,j * is suh tht IF σ -2 s,j,j * = arg min σ -2 s,j,j ∈{0,σ -2 y,h } ρ j j σ -2 θ +σ -2 s,j,j +(σ -2 s,-j,j ) * σ -2 x IQP PF σ -2 s,-j,j * = arg min σ -2 s,-j,j ∈{0,σ -2 y,f } ρ -j j σ -2 θ +σ -2 s,-j,j +(σ -2 s,-j,-j ) * σ -2
x es we disussed eforeD seprility of the loss funtion mkes the equilirium reveltion poliies on the informtion out region j independent from the equilirium reveltion poliies in the informtion out region -jF qiven R possile deisions of eh poliymkersD there re IT types of possile equilirium on(gurtions in pure strtegiesD R of whih re symmetri 2 F e de(ne symmetri equilirium s followsX essumption @RFRA tells tht if poliymker is indi'erent etween two nonEnegtive vlues of the reltive preision of puli informtionD it hooses higher trnsprenyF reneD for given σ -2 s,j,-j D if the loss di'erene ρ

j j σ -2 θ +σ -2 y,h +σ -2 s,j,-j σ -2 x -ρ j j σ -2 θ +σ -2 s,j,-j σ -2
x is stritly positiveD poliymker P j hooses home opityF sf this di'erene is either negtive or equl to zeroD the poliymker hooses home trnsprenyF his ssumption is used in the next setion to hrterize the equilirium in the poliy gmeF

Equilibrium

efter disussion of the puli loss funtion nd the struture of the poliy gmeD we now proeed with estlishing the existene of equilirium nd hrterizing its propertiesF eppendix hFP shows tht the following proposition is true out the equilirium of this gmeX Proposition 4.5. For any σ -2 θ , σ -2 y,h , σ -2 y,f , σ -2 x , r, φ , an equilibrium exists. This equilibrium is unique and symmetric.

Proof. ee eppendix hFPF eording to roposition RFSD for ny tehnologil spilloverD euty ontest prmeter r nd preision of informtionD there is unique nd symmetri equilirium in pure strtegiesF orth to mention tht we did not restrit our ttention to the symmetri equiliri from the eginningF his hrteristi omes from the symmetry of the regions in the studied eonomyF he following roposition desries the properties of this equiliriumF 2 We do not restrict the equilibrium to be symmetric.

IQQ

Proposition 4.6. For given σ -2 θ , σ -2 y,h , σ -2 y,f , σ -2 x , r , there exist φ and φ such that 0 ≤ φ < 1 /2 < φ ≤ 1 and 1. if φ < φ, the equilibrium strategy for any j ∈ {1, 2} is P * j = 0, σ -2 y,f home opacity, foreign transparency.

2. if φ ≤ φ ≤ φ, the equilibrium strategy for any j ∈ {1, 2} is P * j = σ -2 y,h , σ -2 y,f home transparency, foreign transparency.

3. if φ < φ, the equilibrium strategy for any j ∈ {1, 2} is P * j = σ -2 y,h , 0 home transparency, foreign opacity.

Proof. ee eppendix hFPF es we lredy disussedD there re three inentives of poliymker P j D ptured y the loss funtions @RFPPA nd @RFQPAF he (rst inentive is to help the gents in its home region to keep their tions lose to the fundmentl Θ j F he seond inentive is to lower the dispersion in privte tions in the home regionF pinllyD there is the inentive to inrese the dispersion in privte tions in the foreign regionD mesured y the termr /2σ 2 a -j in eqution @RFUAF es we n see in roposition RFTD the hoie of the poliy depends on the vlue of prmeter φF sf φ is lowD privte gents in region j re willing to keep their tions loser to the foreign regionl fundmentl shok θ -j nd not to their home regionl shok θ j F husD the poliymker hooses to e trnsprent out the foreign regionl shok in order to help the gents in region j to minimize the gp etween their tions nd the foreign regionl shokF his lso helps the gents in region j to oordinteD whih lowers the dispersion in privte tions σ 2 a,j F snentive to prevent the foreign gents from oordintion fores poliymker P j to hide the informtion out his home regionl shok θ j F es the gents in region -j py muh ttention to the shok θ j D the lk of the informtion out this vrile uses su0ient inrese in the privte tion voltility in region -jF et the sme timeD this does not led to lrge inrese in the dispersion in privte tions in region jF es resultD poliymkers P j hooses home opity nd foreign trnsprenyD hiding his signl out the home regionl shok nd reveling his signl out the foreign regionl shokF hue to symmetryD poliymker P -j mkes the sme deisionF por high vlues of φD sitution is the oppositeF he gents in region j py lmost ll their ttention to the informtion out their home regionl shok θ j D s their pyo's depend muh more on the distne etween their tions nd the true vlue of the regionl fundmentl θ j F righer φD loser eonomy to the tehnologil utrkyD where the fundmentls re de(ned only y the home regionl shoksF es the loseness of the gents to their home regionl shoks is ruil in the model with high vlue of φD the poliymker hooses home trnspreny nd revel ll the informtion out the home regionl shokF his lso helps the gents to oordinte nd IQR lowers the dispersion in privte tionsF sn order to prevent the oordintion of the gents in the other regionD poliymker P j hooses foreign opity nd hides his informtion out the foreign regionl shok θ -j F hisD neverthelessD does not led to onsiderle inrese in the voltility of privte gents in region jD euse they do not py muh ttention to the foreign regionl shokF woreoverD this lso prevents the foreign gents from rossEorder oordintionF por the intermedite set of φD oth regionl shoks θ j nd θ -j re relevnt for privte tions nd pyo'sF husD the poliymkers do not wnt to hide ny informtionD s they do in the previous two sesF smgine thtD similr to the se with low φD poliymker deides to hide the informtion out the home regionl shok θ j F his prevents the gents in region -j from oordintion nd rises the dispersion in their tionsF et the sme timeD this does not llow the gents in the home region j to keep their tions lose to the relevnt shok θ j F woreoverD s the gents in region j now py muh ttention to the informtion out their home regionl shokD the lk of informtion out this vrile prevents them from oordintion nd inreses the dispersion in their tionsF husD there re too muh negtive onsequenes of nonEreveltion nd poliymker hooses oth home nd foreign trnsprenyF es we n seeD for ny vlue of φD t lest one signl is emitted y poliymkerF husD the equilirium of the gme is never hrterized y the full opityF es the loss funtions re highly nonEmonotone in their rgumentsD not very muh n e sid out the properties of funtions φ σ

-2 θ , σ -2 y,h , σ -2 y,f , σ -2 x , r nd φ σ -2 θ , σ -2 y,h , σ -2 y,f , σ -2
x , r F xeverthelessD some of the properties n e get without imposing ny sustntil restritions on the modelF hese properties re summrized in the next ropositionF Proposition 4.7. Functions φ σ -2 θ , σ -2 y,h , σ -2 y,f , σ -2 x , r and φ σ -2 θ , σ -2 y,h , σ -2 y,f , σ -2 x , r are such that:

1. Properties of φ:

a) Precision of prior information and policymakers information lowers φ:

∂φ ∂σ -2 θ < 0, ∂φ ∂σ -2 y,h < 0, ∂φ ∂σ -2 y,f < 0; b) Precision of private information increases φ: ∂φ ∂σ -2 x > 0; c) φ is monotonically increasing in r. If r = 0, φ = 0. If r = 1, φ = 1 /4. 2. Properties of φ: a) φ is monotonically decreasing in r, if precision of the home signal σ -2 h is suciently high. If σ -2 h is low, φ(r) is a U-shaped function. b) If r = 0, φ = 1. If r = 1, φ = 3 /4.
3. Properties of φ -φ : IQS a) Precision of prior information and policymakers information enlarges the region of transparency:

∂(φ-φ) ∂σ -2 θ > 0, ∂(φ-φ) ∂σ -2 y,h > 0, ∂(φ-φ) ∂σ -2 y,f > 0;
b) Precision of private information decreases the region of transparency:

∂(φ-φ) ∂σ -2 x < 0;
c) The beauty contest coecient r decreases the region of transparency:

∂(φ-φ) ∂r < 0.
Proof. ee eppendix hFQF rt I of roposition RFU desries the properties of threshold φF eording to our (ndingsD n inrese in the preision of puli informtion nrrows the region of home opity in the equiliriumF he etter puli informtionD the less puli gins of home opityF he opposite is true for the qulity of privte informtionF en inrese in the preision of privte informtion leds to n inrese in φF he home opity region widensF pinllyD we show tht n inrese in the eutyEontest prmeter lso widens the region of home opity in equiliriumF he logi is strightforwrdF tronger strtegi omplementrity nd euty ontest men tht the privte gents re more prone to n exessive oordintion oth inside nd etween regionsF his inreses the potentil gins of opity for lrger set of φF orth to remind tht these (ndings re mde under ssumption σ

-2 y,f > σ -2 x F he funtion φ σ -2 θ , σ -2 y,h , σ -2 y,f , σ -2
x , r ppers to e nonEmonotoni in ll rgumentsD thus not very muh n e sid out this threshold without imposing further restritionsF xeverthelessD it n e shown tht for su0iently preise home signlsD this funtions is deresing in the eutyE ontest prmeter nd its vlue is higher thn 3 /4F hespite of the di0ulties in the desription of funtion φ σ -2 θ , σ -2 y,h , σ -2 y,f , σ -2 x , r D the properties of the region of full trnspreny φ -φ re de(ned nd listed in rt Q of roposition RFUF he region of full trnspreny in equilirium enlrgesD if the preision of puli informtion goes up nd the preision of privte informtion goes downF en inrese in eutyEontest prmeter nrrows the region of full trnsprenyF sn the next setion we derive the soil loss funtionD (nd the soilly optiml reveltion poliy nd ompre it with the equilirium informtion poliyF 4.5

Welfare analysis o (nd the soilly optiml reveltion poliyD we onsider the prolem of soil plnner who minimizes the verge loss of privte gents in the whole eonomyF his soil plnner deides on whih of the signls to revelF es we lredy swD the loss of privte gents in eh region re seprle in the preisions of informtion out the two regionl shoksF gonsequentlyD the sum of losses of ll gents in the eonomy is lso seprle into two omponentsD one de(ned y IQT the reveltion of signls out fundmentl θ j nd the other de(ned y the informtion out fundmentl θ -j F husD the deision of the soil plnner on the reveltion of signls out one region is independent from the deision out the signls on the other regionF he soil plnner hs R possiilities for the reveltion of the signls out region jF st n hoose full trnspreny nd pulish oth signls out the regionl fundmentl shok θ j X the signl with preision σ -2 y,h reeived y poliymker P j nd the signl with preision σ -2 y,f reeived y poliymker P -j F his reveltion poliy is equivlent to pulishing one omposite signl on θ j with preision σ -2 y,h + σ -2 y,f F sf the soil plnner hooses home trnsprenyD it pulishes only the signl reeived y poliymker P j F he preision of this signl is equl to σ -2 y,h F sf the soil plnner hooses foreign trnsprenyD it pulishes only the signl reeived y poliymker P -j F he preision of this signl is equl to σ -2 y,f F pinllyD the soil plnner n hoose full opity nd hide oth the signls out the regionl shokF his is equivlent to emitting signl with zero preisionF pormllyD the prolem of the soil plnner is de(ned s followsX Denition 4.8. he soil optimum is the vetor σ-2

s,1 , σ-2 s,2 suh tht σ-2 s,j = arg min σ -2 s,j ∈{0,σ -2 y,f ,σ -2 y,h ,σ -2 y,f +σ -2 y,h } E (L S ) ,
where L S ≡ j∈{1,2} i∈S j l j i di dj = L 1 P + L 2 P stnds for the the soil loss or the sum of losses of ll privte gents in the eonomyF es the soil loss is equl to the sum of puli losses in the regionsD we use @RFUA to otinX

L S = 1 4 (1 -r) a 1 -Θ 1 2 + a 2 -Θ 2 2 + σ 2 a 1 + σ 2 a 2
@RFPRA husD the soil loss positively depends on the squred gps etween the verge tions nd the fundmentls in oth regions nd on the dispersion in privte tionsF e n lso rewrite the soil loss s sum of two omponentsX

E (L S ) = 1 4 ρ j S ζ j + ρ -j S ζ -j , @RFPSA where ρ j S (ζ j ) = ρ j j (ζ j ) + ρ j -j (ζ j )
is the omponent whih depends on the preision of informtion out fundmentl θ j nd ρ

-j S (ζ -j ) = ρ -j j (ζ -j ) + ρ -j -j (ζ -j
) is the omponent whih depends on the preision of informtion out fundmentl θ j F sing equtions @RFPPA nd @RFPQAD we get the following funtion ρ j S (ζ j )X

ρ j S ζ j = (1 -r) b j + ω j c j -φ 2 + ω j d -j -(1 -φ) 2 σ 2 θ + b j 2 σ 2
x + ω j 2 c j 2 + d -j 2 σ 2 s,j . @RFPTA IQU sn eqution @RFPTAD oe0ients b j D c j D d j nd ω j depend on the reltive preision of puli informtion ζ j F husD hoosing the proper reveltion poliyD the soil plnner my lower the soil loss ρ j S (ζ j )F roposition RFW summrizes the hrteristis of the soil optimumX Proposition 4.9. For given σ -2 y,h , σ -2 y,f , σ -2 x , r , there exist σ and φ such that:

1. Full transparency (σ -2 s,j = σ -2 y,f + σ -2 y,h , j = 1, 2) is socially optimal if a) if σ -2 θ ≥ σ, for any φ, or b) if σ -2 θ < σ and φ ≤ φ.
2. Full opacity (σ -2 s,j = 0, j = 1, 2) is socially optimal, if σ -2 θ < σ and φ > φ.

Proof. ee eppendix hFRF eording to roposition RFWFID there exists threshold σ suh tht for ll σ -2 θ higher thn this thresholdD trnspreny is soilly optiml irrespetive of the tehnologil spillover φF reision σ -2 θ higher thn this threshold mens tht the voltility of the regionl fundmentl shok is lower thn the inverse of this thresholdF sn other wordsD this implies tht eonomy is su0iently stleF sn stle eonomy with reltively low voltility of fundmentlsD the men vlues of the shoks serve s good preditors of their rel vlues nd s relile fol points for oordintion oth inside regions nd etween themF husD hiding some informtion out the regionl shoks nnot prevent the exessive oordintion whih rise due to the eutyEontest rgument in the privte loss funtionsF snsted of thisD nonEreveltion leds to higher expeted gp etween the verge tions nd the orresponding fundmentlsD s the informtion ville to privte gents eomes worseF husD the soil plnner does not hve ny inentive to hide the puli informtionD so full trnspreny is soil optimumF sf σ -2 θ is lower thn the forementioned thresholdD the voltility of the regionl shoks is su0iently highF sn this se the men of the fundmentls is not good preditor of the true vlue of the fundmentls nd of the privte tions in the eonomyF husD the optiml poliy depends on the tehnologil rossEorder spilloversF sf these spillovers re strong enough @φ ≤ φAD the privte pyo's strongly depend on the gp etween privte tions nd the foreign regionl fundmentlsF sn suh sitution hiding some puli informtion would lower n exessive oordintion used y the euty ontestD ut t ske of huge inrese in the gps etween privte tions nd the foreign regionl fundmentlsD euse the gents hve no other informtion out the foreign shoks ut puli signlsF husD the soil plnner hooses the full trnsprenyD if the tehnologil spillovers re strongF sf the tehnologil spillovers re wek @φ > φAD the regions re loser to utrky nd the gents re more interested in keeping their tions loser to their home regionl shoksF es the gents hve n dditionl soure of the informtion out their home shoks in form of their IQV privte signlsD hiding the puli informtion out the fundmentls nnot dmge the soil loss s muh s in se of strong spilloversF gonsequentlyD the soil plnner my hoose the full opityD if this helps to lower the exessive oordintion used y the euty ontestF pinllyD orollry of roposition RFW is tht prtil trnspreny is never optimlF he soil plnner would lwys hoose either full trnspreny or full opityF prom here we n onlude tht the equiliri with prtil trnspreny desried in the previous setionD re never soilly optimlF e return to the omprison of the equilirium with the soil optimum in our model in the next etionF xow we proeed with the properties of thresholds σ nd φF Proposition 4.10. Properties of σ:

1. σ > 0, if and only if r < 1 - √ 2 -1 .
2. There exist r ∈ (0, 1) such that ∂ σ ∂r > 0 for r < r and ∂ σ ∂r < 0 for r > r.

3. An increase in the precision of prior information and policymakers' information enlarges the region of optimal full transparency:

∂ σ ∂σ -2 y,h ≤ 0, ∂ σ ∂σ -2 y,f ≤ 0.
4. An increase in the precision of private information decreases the region of optimal full transparency:

∂ σ ∂σ -2 x ≥ 0.
Proof. ee eppendix hFSF rt I of roposition RFIH sttes tht full opity my e soilly optiml only if eutyEontest rgument r is su0iently smllF sf eutyEontest rgument is lrgeD threshold σ is negtiveD mening tht for ny preision of prior informtion nd ny tehnologil spilloverD trnspreny is optimlF his result is opposite to worris nd hin9s result otined for losed eonomyF he pper y worris nd hin @PHHPA shows tht in oneEountry model opity my e optimlD if strtegi omplementrity is su0iently strongF he opposite result of our pper omes from the rossEorder oordintion motiveD whih is sent in the oneEountry modelF rt P of roposition RFIH demonstrtes the nonEmonotoni e'et of eutyEontest rgument r on threshold σF sf eutyEontest rgument is lowD n inrese in r enlrges the vlue of σ nd widens the region for whih opity my e ene(ilF sn some senseD n inrese in strtegi omplementrity mkes trnspreny less ene(ilF hen eutyEontest rgument is lredy reltively highD its further inrese lowers the vlue of σ nd nrrows the region for whih opity my e ene(ilF husD n inrese in r mkes trnspreny more desirleF rts Q of roposition RFIH shows tht higher preision of puli informtion nrrows the region for whih opity my e optiml nd thusD mkes trnspreny more desirleF rt R of roposition RFIH shows tht higher preision of privte informtion widens the region for IQW whih opity my e optiml nd thusD mkes trnspreny less desirleF hese two results re intuitively understndleF fetter puli informtionD higher inentives to emit itF fetter privte informtionD lower inentives to emit the imperfet puli informtionF he properties of the threshold on the tehnologil spilloverD φD re summrized y the following ropositionX Proposition 4.11. Properties of φ:

1. φ σ -2 θ , σ -2 y,h , σ -2 y,f , σ -2 x , r > φ σ -2 θ , σ -2 y,h , σ -2 y,f , σ -2 x , r . 2. φ < 1, if and only if r < 1 - √ 2 -1 .
3. Moreover, there exist r such that ∂ φ ∂r < 0 for r < r and ∂ φ ∂r > 0 for for r > r.

4. Precision of prior information and policymakers information enlarges the optimal region of full transparency:

∂ φ ∂σ -2 θ > 0, ∂ φ ∂σ -2 y,h > 0, ∂ φ ∂σ -2 y,f > 0 .
5. Precision of private information decreases the optimal region of full transparency:

∂ φ ∂σ -2 x < 0 .
Proof. ee eppendix hFTF rt I of roposition RFII shows tht the threshold φ is higher thn the threshold φD whih divides the full trnspreny equilirium nd the equilirium with foreign opity @see roposition RFTAF rts P ! S of roposition RFII orrespond to rts I!R of roposition RFIHF hey stte tht opity my e optiml only for wek eutyEontest rgumentF woreoverD there is n nonE monotoni e'et of euty ontest on the threshold whih divides the region of soilly desirle trnspreny nd the region of soilly desirle opityF e lso get tht n inrese in the preision of puli informtion enlrges the region of optiml full trnsprenyD while n inrese in the preision of privte informtion nrrows it nd mkes opity more desirleF pinllyD we show tht n inrese in the preision of prior informtion leds to n inrese in φF husD the region for whih opity my e optiml is smller in more stle eonomiesF his oinides with the (ndings listed in roposition RFIHF he desried properties of thresholds φ nd σ llow us to ompre the equilirium with the soil optimumF es we hve seen in the previous setionD intermedite trnspreny is never soilly optimlF gonsequentlyD the equilirium is optiml neither for φ < φ nor for φ > φF sf the tehnologil spillovers re strongD suh tht φ < φD we hve home opity nd foreign trnspreny in equiliriumF sf tehnologil spillovers re wekD suh tht φ > φD we hve home trnspreny nd foreign opity in equiliriumF woreoverD in the previous setion we show tht the threshold φ is higher thn the threshold φF es the full trnspreny is soilly desirle for ll φ < φ nd s IRH the equilirium is hrterized y the full trnspreny for φ ∈ φ, φ D we n onlude tht for ll φ in φ, φ the equilirium oinides with the soil optimumF hese (ndings re summrized in roposition RFIPX Proposition 4.12. The non-cooperative Nash Equilibrium is socially optimal if and only if φ ∈ φ, φ .

Proof. ee eppendix hFUF o put it di'erentlyD roposition RFIP sttes tht if full trnspreny is the equilirium of the nonEoopertive gmeD it is soilly optimlF sf prtil trnspreny @either home trnspreny nd foreign opity or home opity nd foreign trnsprenyA is the equiliriumD this is never soilly optimlF husD for extreme vlues of φD the nonEoopertive equilirium of the gme does not produe the e0ient informtionl strutureF por smll vlues of φ nd strong tehnologil spilloversD there is too little informtion in omprison with the soil optimumF es resultD the poliymker re home opque while the soiety would prefer them to e trnsprentF por high vlues of φ nd wek tehnologil spillovers there my e either too little or too muh informtion in the equiliriumF por exmpleD if φ ∈ φ, φ D the poliymkers re foreign opque while the soiety would prefer them to e trnsprentF husD there is too little informtion in the equiliriumF sf φ > φ nd the fundmentl shoks re su0iently voltileD suh tht σ -2 θ < σD the soiety would prefer the full opityD while the equilirium poliy implies home trnsprenyF yviouslyD there is too muh informtion in this equiliriumF he possile nonEoptimlity of nonEoopertive equilirium gives rise to questionX is it possile to replite the soilly optiml result in suh n eonomyc he following proposition showsD tht oth poliymkers re etterEo' if they hoose the soilly optiml poliyX Proposition 4.13. For given σ -2 θ , σ -2 y,h , σ -2 y,f , σ -2 x , r and φ / ∈ φ, φ , the social optimum Paretodominates the non-cooperative Nash equilibrium. (1 -r) E a j -Θ j 2 + 1 -r 2 σ 2 a j -r 2 σ 2 a -j @RFPUA sing the expression for the verge privte tions @RFITAD we getX E a j -Θ j 2 = E b j θ j + c j z j + d j z -j -φθ j -(1 -φ) θ -j 2 @RFPVA sing eqution @RFWAD we n rewrite the expeted squred gp etween the verge tions nd the fundmentlsX E a j -Θ j 2 = E b j + ω j c j -φ θ j + ω j c j s j -θ j + ω -j d j -(1 -φ) θ -j + ω -j d j s -j -θ -j 2 @RFPWA king expettions of @RFPWA givesX E a j -Θ j 2 = b j + ω j c j -φ 2 σ 2 θ + ω -j d j -(1 -φ) 2 σ 2 θ + ω j c j 2 σ 2 s,j + ω -j d j 2 σ 2 s,-j @RFQHA he voltility of privte tions is given yX σ 2 a j ≡ n j -1 i∈S j a j i -a j 2 di ustitution of the privte strtegy @RFISA nd the verge privte tions @RFITA gives the following expressionX σ 2 a j = b j 2 σ 2

x @RFQIA ustituting @RFQHA nd @RFQIA into expeted puli loss @RFPUA gives the loss funtion omponents @RFPPA nd @RFPQA in the min textF Choice between home transparency and home opacity he poliymker hooses either home opity σ -2 s,j,j = 0 or home trnsprenyσ -2 s,j,j = σ -2 y,h F he hoie depends on the vlue of loss omponent ρ j j in the min textF vet9s rewrite eqution @RFPPA in the following wyX (1 -r /2) σ -2 x + σ -2 z,j , from where

ρj j ζ j = r 2 4φ 2 -(2 -r) 2 (1 -2φ) 2 4 (2 -r) 2 ζ j + 4φ 2 (1 -r) (2 -r) 2 ((1 -r /2) + ζ j ) + (1 -r) φ 2 r 2 2 (2 -r) ((1 -r /2) + ζ j ) 2
@RFQSA he loss omponent ρ j j depends on the reltive preision of puli informtion out fundmentl ζ j = σ -2 θ +σ -2 s,j,j +σ -2 s,j,-j σ -2

x F vet ∆ j j denote the di'erene etween the loss under home trnspreny nd home opityX ∆ j j = ρj j σ -2 y,h , σ -2 s,j,-j -ρj j 0, σ -2 s,j,-j @RFQTA sf ∆ j j ≤ 0D the poliymker hooses home trnspreny @here we use tieErek ssumptionAF sf ∆ j j > 0D the poliymker hooses home opityF he derivtive of @RFQSA over σ -2 s,j,j X ∂ ρj j ∂σ -2 s,j,j

= - r 2 4φ 2 -(2 -r) 2 (2φ -1) 2 4 (2 -r) 2 σ -2 z,j 2 - 4φ 2 (1 -r) (2 -r) 2 (1 -r /2) σ -2 x + σ -2 z,j 2 - φ 2 r 2 (1 -r) σ -2
x (2 -r) (1 -r /2) σ -2 x + σ -2 z,j 3 @RFQUA xotie tht if φ ∈ 2-r 6-2r , 1 D the vlue 4φ 2 -(2 -r) 2 (2φ -1) 2 is positiveF sn this seD ll the terms in @@RFQUAA re negtiveF his mens tht the loss ρ j j is deresing in preision σ -2 s,j,j for ll possile σ -2 z,j F his mens tht for high vlues of φ loss is deresing in home preisionD ∆ j j < 0 nd poliymker hooses home trnsprenyF o deide on the sign of ∆ j j for φ < 2-r 6-2r D we rewrite @@RFQTAA in the following wyX

∆ j j = σ -2
y,h 0 ∂ ρj j σ -2 s,j,j , σ -2 s,j,-j ∂σ -2 s,j,j dσ -2 s,j,j @RFQVA he derivtive of @RFQVA over φX ∂∆ j j ∂φ = σ -2 y,h 0 ∂ 2 ρj j σ -2 s,j,j , σ -2 s,j,-j ∂σ -2 s,j,j ∂φ dσ -2 s,j,j @RFQWA prom @RFQUA we getX

∂ 2 ρj j ∂σ -2 s,j,j ∂φ = r 2 2φ (1 -r) (3 -r) -(2 -r) 2 (2 -r) 2 σ -2 z,j 2 - 8φ (1 -r) (2 -r) 2 (1 -r /2) σ -2 x + σ -2 z,j 2 - 2φr 2 (1 -r) σ -2 x (2 -r) (1 -r /2) σ -2 x + σ -2 z,j 3 @RFRHA
IRV st is esy to show tht 2φ (1 -r) (3 -r) -(2 -r) 2 is negtive if φ ∈ 0, 2-r 6-2r F husD ll the terms in @RFRHA re negtiveF his mens tht ∂∆ j j ∂φ is negtive nd the loss di'erene ∆ j j is deresing in φF e hve shown erlier tht ∆ j j < 0 for φ = 2-r 6-2r F sf φ is equl to 0D ρj j = -r 2 (2-r) 2 4(2-r)σ -2 z,j nd ∆ j j = -r 2 (2-r) 2 4(2-r)(σ -2 θ +σ -2 y,h +σ -2 s,j,-j ) + r 2 (2-r) 2 4(2-r)(σ -2 θ +σ -2 s,j,-j ) > 0F husD for ny σ -2 s,-j,j their exist vlue φ * ∈ 0, 2-r 6-2r suh thtX ∆ j j is positive if φ < φ * Y ∆ j j is equl to 0 if φ = φ * Y∆ j j is negtive if φ > φ * F king into ount tieErek ssumptionD we onlude tht if φ < φ * D poliymker hooses home opityY if φ ≥ φ * D poliymker hooses home trnsprenyF Choice between foreign transparency and foreign opacity he poliymker hooses either foreign opity σ -2 s,-j,j = 0 or foreign trnsprenyσ -2 s,-j,j = σ -2 y,f F e rewrite the loss omponent ρ -j j D whih depends on ζ -j = σ -2 θ +σ -2 s,-j,j +σ -2 s,-j,-j

σ -2 x X ρ -j j = (1 -r) d j -(1 -φ) 2 σ 2 θ + (1 -r) ω -j -1 2 d j 2 σ 2 θ -2 (1 -r) 1 -ω -j d j d j -(1 -φ) σ 2 θ + @RFRIA + ω -j 2 (1 -r) d j 2 σ 2
s,-j -r /2 b -j 2 σ 2

x es (d j -(1 -φ)) = r /2 (2φ -1)D we n rewrite the foreign loss omponent s followsX

ρ -j j ζ -j = (1 -r) ρj -j ζ -j σ 2 x - r 2 (1 -2φ) σ 2 θ ,
where

ρj -j = ω -j -1 2 d j 2 σ 2 θ -2 1 -ω -j d j d j -(1 -φ) σ 2 θ + ω -j 2 d j 2 σ 2 s,-j - r /2 (1 -r) b -j 2 σ 2 x @RFRPA sing ω -j = (1 -r) b -j 2 σ 2 x @RFRQA henD ρj -j = (d j ) 2 σ -2 s,-j + σ -2 θ -2 d j r /2 (2φ -1) σ -2 s,-j + σ -2 θ - r /2 (1 -r) b -j 2 σ 2 x @RFRRA IRW pinllyD ρj -j = d j (d j -r (2φ -1)) σ -2 z,-j - r /2 (1 -r) (b -j ) 2 σ -2
x @RFRSA es d j d j -r (2φ -1) = (1 -φ) 2 -r 2 /4 (1 -2φ) 2 , @RFRTA we get the (nl expression for the foreign loss omponentX ρj -j σ -2 s,-j,j , σ -2 s,-j,-j =

(1 -φ) 2 -r 2 /4 (1 -2φ) 2 ζ -j -φ 2 r (1 -r) 2 ((1 -r /2) + ζ -j ) 2 @RFRUA vet ∆ -j j denote the di'erene etween the loss under foreign trnspreny nd foreign opityX ∆ -j j = ρj -j σ -2 y,f , σ -2 s,-j,-j -ρj -j 0, σ -2 s,-j,-j @RFRVA sf ∆ -j j ≤ 0D the poliymker hooses foreign trnsprenyF sf ∆ -j j > 0D the poliymker hooses foreign opityF he derivtive of @RFRUA over σ -2 s,-j,j X ∂ ρj

-j ∂σ -2 s,-j,j = - (1 -φ) 2 -r 2 /4 (1 -2φ) 2 σ -2 z,-j 2 + r φ 2 (1 -r) σ -2
x (1 -r /2) σ -2 x + σ -2 z,-j 3 @RFRWA xotie tht if φ ∈ 1+ r /2 1+r , 1 D the vlue (1 -φ) 2 -r 2 /4 (1 -2φ) 2 is negtiveF sn this seD ll the terms in @RFRWA re positiveF his mens tht the loss ρ -j j is inresing in preision σ -2 s,-j,j for ll possile σ -2 z,-j F his mens tht for high vlues of φ loss is inresing in foreign preisionD ∆ -j j > 0 nd poliymker hooses foreign opityF o deide on the sign of ∆ -j j for φ ∈ 0, 1+ r /2 1+r D we rewrite the loss di'ereneX

∆ -j j = σ -2 y,f 0 ∂ ρj -j σ -2
s,-j,j , σ -2 s,-j,-j ∂σ -2 s,-j,j dσ -2 s,-j,j @RFSHA he derivtive of @RFSHA over φX ∂∆ -j j ∂φ = σ -2 y,f 0 ∂ 2 ρj -j σ -2 s,-j,j , σ -2 s,-j,-j ∂σ -2 s,-j,j ∂φ dσ -2 s,-j,j @RFSIA prom @RFRWA we getX

∂ 2 ρ-j j ∂σ -2 s,-j,j ∂φ = - [(2φ -1) (1 -r 2 ) -1] σ -2 z,-j 2 + r 2φ (1 -r) σ -2
x (1 -r /2) σ -2 x + σ -2 z,-j 3 @RFSPA ISH he oe0ient [(2φ -1) (1 -r 2 ) -1] depends positively on φF sf φ = 1D this oe0ient equls to [1 -r 2 -1] = -r 2 ≤ 0F prom here we n onlude tht oe0ient [(2φ -1) (1 -r 2 ) -1] is negtive for ll vlues of φ. husD oth terms in @RFSPA re positive nd vlue ∂ ρ-j j ∂σ -2 sj-j is inresing in φF e hve shown erlier tht ∆ -j j is positive if φ ∈ 1+ r /2 1+r , 1 F por φ equl to 1 /2D ∆ -j j is negtiveF gonsequentlyD for ny σ -2 s,-j,-j their exist vlue φ * * ∈ 1 /2, 1+ r /2 1+r suh thtX ∆ -j j is positive if φ > φ * * Y ∆ -j j is equl to 0 if φ = φ * * Y ∆ -j j is negtive if φ < φ * * F king into ount tieErek ssumptionD we onlude tht if φ ≤ φ * * D poliymker hooses foreign trnsprenyY if φ > φ * * D poliymker hooses foreign opityF Equilibrium es we hve shownD for ny σ -2

x , σ -2 θ , σ -2 y,f , σ -2 y,h D φ * < 2-r 6-2r < 1 2 nd φ * * > 1 /2F his ensures the existene of equiliriumF he tieErek ssumption ensures the uniity of equiliriumF e proeed y severl stepsX

• tep IF e show tht soil loss is either deresing in reltive puli preision ζ j = σ -2 θ +σ -2 s,j,j +σ -2 s,j,-j σ -2

x or hs n invertedE shpeF his mens tht either full trnspreny or full opity is optimlF

• tep PF e show tht for given σ -2 y,f , σ -2 y,h , σ -2

x there exist σ suh thtX if σ -2 θ ≥ σD full trnspreny is optiml for ny φY if σ -2 θ < σD full opity my e optiml for some φY

• tep QF e desrie this some φ from tep P nd showD tht there exist suh φX if φ > φD full opity is optimlF ISI Social loss is either decreasing in public precision or has inverted-U shape.

he soil loss omponent ρj S D whih depends on the reltive puli preision ζ j = σ -2 θ +σ -2 s,j,j +σ -2 s,j,-j

σ -2 x X ρj S = 4r 2 φ 2 -2r 2 (2 -r) 2 (1 -2φ) 2 + 4 (2 -r) 2 (1 -φ) 2 4 (2 -r) 2 ζ j + 4φ 2 (1 -r) (2 -r) 2 ((1 -r /2) + ζ j ) -@RFSQA - (1 -r) 2 φ 2 r (2 -r) ((1 -r /2) + ζ j ) 2
e n derive soil loss @RFSQA over ζ j X ∂ρ j S ∂ζ j = -

4r 2 φ 2 -2r 2 (2 -r) 2 (1 -2φ) 2 + 4 (2 -r) 2 (1 -φ) 2 4 (2 -r) 2 (ζ j ) 2 - 4φ 2 (1 -r) (2 -r) 2 ((1 -r /2) + ζ j ) 2 + + 2 (1 -r) 2 φ 2 r (2 -r) ((1 -r /2) + ζ j ) 3 = = - ((2 -r) -2φ (1 -r)) ((2 -r) (2 -r 2 ) -2φ (1 -r) (2 + 2r -r 2 )) 2 (2 -r) 2 (ζ j ) 2 -2φ 2 (1 -r) 2ζ j + (2 -r) (1 -r + r 2 ) (2 -r) 2 ((1 -r /2) + ζ j ) 3 @RFSRA
he seond term in @@RFSRAA is negtiveD the (rst term is negtive if the numertor is positiveF (2-r)(2-r 2 ) 2(1-r)(2+2r-r 2 ) is less thn 1D thus there exist φ =

(2-r)(2-r 2 ) 2(1-r)(2+2r-r 2 ) D suh tht for ll φ < φD oth terms in @@RFSRAA re negtive nd the soil loss is deresing in the preision of puli informtion for ll vlues of ζ j F sf r < 2 -√ 2 nd φ < φD the (rst term in @RFSRA is positive nd the seond term it is negtiveF st is esy to show tht in this se there exist some positive level ζ suh thtX ζ j < ζD loss is inresing in the preision of puli informtion ζ j Y if ζ j > ζD loss is deresing in the preision of puli informtion ζ j F Existence of σ. ∂ ρS j ∂ζ j dζ j @RFSTA prom @RFSRAD the derivtiveX es the soil optimum minimizes the sum of lossesD ∆ j j σ -2 s,j,j * + σ -2 s,-j,j * , σ-2 s,j + ∆ j -j σ -2 s,j,j * + σ -2 s,j,-j * , σ-2 s,j < 0.

xote tht

∂ 2 ρ j S ∂ζ j ∂φ = -8φ (1 -r) 2 (2 + 2r -r 2 ) + 4 (1 -r 2 ) (2 -r) 2 (2 -r) 2 (ζ j ) 2 - 16φ (1 -r) (2 -r) 2 ((1 -r /2) + ζ j ) 2 + @RFSUA + 8 (1 -r) 2 φr (2 -r) ((1 -r /2) + ζ j ) 3 = = -8φ ( 
hue to symmetryD ∆ j -j σ -2 s,j,j * + σ -2 s,j,-j * , σ-2 s,j = ∆ -j j σ -2 s,-j,j * + σ -2 s,-j,-j * , σ-2 s,-j F husD ∆ j j σ -2 s,j,j * + σ -2 s,-j,j * , σ-2 s,j + ∆ -j j σ -2 s,-j,j * + σ -2 s,-j,-j * , σ-2 s,-j < 0. The first chapter is devoted to the robust monetary policy in a currency union. A great number of recent researches reveal the importance of country-specific shocks for the optimal policy in a currency union. However, these shocks have been completely overlooked by the literature on optimal policy under model uncertainty. Thus, the main purpose of this chapter is to fill this gap and to show that the asymmetries between regions have to be taken into account when elaborating robust monetary policy. In my research, I use a New-Keynesian model of a two-country currency union which is hit by asymmetric shocks. For this model, I derive the robust monetary policy which works reasonably well even for the worst-case model perturbations. I find the attenuation effect of uncertainty in case of shocks in a region with stronger price stickiness. This means that the central bank reacts to these shocks less aggressively when the extent of model uncertainty is higher. For the shocks in a region with more flexible prices, we find the antiattenuation effect of model uncertainty. The second chapter discusses the optimal policy design in a game-theoretical framework. This chapter explores the role of uncertain government preferences in a linear-quadratic model of fiscal and monetary policy interaction. It shows that the effects of preference uncertainty are fastened on multiplicative uncertainty about the policy effectiveness. If the effects of fiscal and monetary policies on the economy are known, preference uncertainty does not alternate the symbiosis result of interaction. In this case, inflation and output are equal to their targets irrespective of the central bank and the government preferences. Multiplicative uncertainty about the fiscal policy creates the inflation bias. Multiplicative uncertainty about the monetary policy effects creates either inflation bias or negative inflation bias with output higher than the target and inflation lower than the target. In this case, preference uncertainty enlarges the absolute value of the output gap, while the effect on the inflation gap depends on the extent of monetary multiplicative uncertainty. After studying the impact of uncertainty on inflation and output gaps, I proceed with the welfare properties of the equilibrium and discuss the optimal conservativeness of authorities for different types of uncertainty. The third chapter explores the role of public and private information in heterogeneous societies. The literature which studies the impacts of information on social welfare, is extensive. Nevertheless, most of this literature is based on the assumption of homogeneous economy, meaning that all the agents are hit by the same fundamentals shocks. In this chapter, I develop a two-region economy with idiosyncratic shocks. For this model, I derive the equilibrium, social and regional optimum and discuss the social, regional and interregional values of information. After that, I apply this methodology to several examples. The last chapter studies non-cooperative communication games being played by policymakers in an international economy. Each policymaker receives signals on the real idiosyncratic shocks which affect the country economies. It has the choice of revealing or not the received signals. The model is characterized by a beauty-contest argument in the utility function and cross-border real spillovers. The non-cooperative equilibrium is never characterized by no revelation. A full transparency outcome may be the equilibrium outcome and is then Pareto-optimal. From a normative point of view, no revelation may be Pareto-optimal: the social value of public information may be negative in international economies as well as in closed economies. Partial revelation schemes are possible outcomes but never Pareto-optimal.
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  risis hs shown how sre is our knowledge out the true struture of the eonomyF nertintyD whih eonomi gents fe when they re elorting their strtegiesD n e immenseF st n ome in the form of stohsti shoks hitting the eonomy or in the form of the unexpeted tions of other gentsF st my prevent gents from tking the optiml deisions nd n use the onsiderle welfre lossF sn shortD unertinty omplites the lifeF his is espeilly importntD if we tlk out poliymkersD euse the wrong poliy deisions my use onsiderle prolems for the whole eonomyF his thesis tkes on ord severl importnt issues onerning the poliyEmking under unertintyF he (rst two ghpters onentrte on the stndrd mroeonomi poliy instrumentsD while the lst two ghpters disuss the informtionl toolsD whih n e used y poliymkers under unertintyF ghpter I is devoted to the optiml monetry poliy in urreny union under model unertintyF wodel unertinty refers to the sitution when the poliymker hs in its possession some model of the eonomyD ut tkes into ount tht this model is only simpli(ed representtion of the rel worldF sf the model gives wrong preditions out the poliy e'etsD the mroeonomi poliy tht does not tke the model unertinty into ount my provoke huge negtive e'etsF sf the poliymker ounts for possile model misspei(tionD it would not rely entirely on this modelF snsted of thisD it would elorte roust poliyD whih works resonly well ross some rnge of possile misspei(tionF sn ghpter ID s study the properties of suh roust monetry poliy in miroEfounded model of urreny unionD lirted for the euro reF his study ontriutes to the existing literture on the roust monetry poliy in urreny resD euse it is sed on twoEregion model with ountryEspei( shoksF he previous reserh hs een sed on unionEwide modelsD whih does not tke into ount the possile symmetries etween the ountriesF sn ghpter ID s show tht the entrl nk should ret di'erently to the symmetri shoks in monetry unionF en inrese in model unertinty leds to more ggressive retion to the shoks is smller region with more )exile pries nd to less ggressive retion to the shoks in lrger region with stikier priesF sn ghpter PD s study the issues relted to the (sl nd monetry poliy intertion under unertinty out the rel poliy e'ets nd unertinty out the preferenes of the governmentF elthough ghpter P is sed on oneEregion modelD whih nnot e diretly referred to the euro reD the questions disussed here re relevnt for the iuropen gendD s unertinty surrounding the (sl poliy proesses in di'erent ountries seems to 'et the e'etiveness of the igf poliyF imilr to ghpter ID the model in ghpter P ssumes tht the eonomi e'ets of poliy re unertinF gontrry to ghpter ID the generl struture of the eonomy is tken s knownD nd S the fous of the reserh is shifted from the optiml poliy of sole deisionEmker to gme etween the entrl nk nd the governmentF he study in ghpter P shows tht government preferene unertinty 'ets the equilirium only if there is multiplitive unertinty surrounding the possile poliy e'etsF sf the poliy e'ets re known with ertintyD the government with ny preferene hooses the poliy whih llows to reh the soil optimumF his sitution refers to symiosis e'etF xeverthelessD this symiosis e'et ollpses if the eonomi e'ets of poliy re unertinD t lest for one of the poliymkersF wultiplitive unertinty leds to the ttenution in poliy tion nd the ine0ient equiliriumD whih worsens even more if it is ompnied y the unertinty out the preferenes of the governmentF sn ghpters Q nd RD s swith gin to twoEregion frmeworkF gontrry to the (rst two ghptersD s do not disuss the stndrd poliy instrumentsD ut onentrte on the role of puli informtion in n unertin world nd on the optiml informtion struturesD whih ould e elorted y the soil plnner in suh eonomiesF sn ghpter QD s elorte generl twoEregion modelD whih ptures three importnt hrteristis of interntionl (nnil mrketsX gloliztion of mrketsD segmenttion of fundmentls nd informtionl symmetry etween regionsF his model llows for two types of spillovers etween regionsF he (rst spillover n e lled strtegiD s the strtegi e'ets in privte tions re glolF he seond spillover is informtionlF his spillover rises euse the informtion pulished in one region is lmost freely ville to the gents in the other regionF por this modelD s derive the glol nd the regionl welfre riteri nd study soilD regionl nd interEregionl vlue of informtionF he min ontriution of this study to the literture is the lose look on the welfre properties of informtion in open eonomiesF s show tht the e'ets of informtion in segmented eonomies di'er signi(ntly from its welfre properties in oneEregion modelsF wore preiselyD s explore the importne of interEregionl symmetries for the optiml informtion struture in open eonomies nd show tht ignoring these symmetries when elorting the informtion poliy my use the welfre lossF he model in ghpter R is losely relted to the model in ghpter QF his model studies the informtionl e'ets in open eonomiesF gontrry to the model in ghpter QD the ttention in

  uncertainty specication xow we ssume tht the entrl nk uses @IFWA s referene model of the eonomyF et the sme time the monetry uthority fers tht its referene onstrution does not model properly the rel stte of nture nd there is risk of misspei(tionF sn other wordsD some perturtions of modeled eonomy from the rel one re llowedF he possile soures of these perturtions re unknown vriles or proessesF o ount for this possile misspei(tionD the monetry uthority nlyses only lss of lterntive modelsD whih nnot e distinguished from the referene one with the help of sttistil methodsF sn other wordsD set of possile perturtions is limited nd inludes only suh perturtions whih will not e disovered with some (xed proilityF he reson to impose IU

  es we n seeD roust poliy implies more ggressive retion to the shoks in smller regionD while retion to the shoks in lrger region eomes more utious under model unertintyF he explntion of this (nding lies in the symmetri impt of ountryEspei( shoks on two regions through the termsEofEtrde hnnelF he rossEorder e'et of ountryEspei( shoks in reltively lrge region is lrger thn its home e'etF wodel unertinty mkes the entrl nk even more nxious out these sideEe'etsD thus it rets less ggressively to the shoks in lrger regionF yn the ontrryD the shoks in smller region hve more pronouned home e'et nd less signi(nt rossEorder e'etF wodel unertinty fores the entrl nk to py more ttention to the home e'ets of shoks in smller region nd its retion to them eomes more ggressiveF xeverthelessD retion to the shoks in lrger region remins muh stronger thn retion to the shoks in smller regionF husD the (ndings stted in gorollry IFI re de(ned y the opposite e'ets of two soures of heterogeneityF he e'et of prie stikiness heterogeneity is overome y the e'et of eonomi sizeF es resultD the more roust poliy is hrterized y less ggressive retion to the shoks in lrger region with stikier pries nd y more ggressive retion to the shoks in smller region with more )exile priesF sn wht followsD we demonstrte dynmis of the min eonomi vriles in the enhmrk lirted model used y di'erent shoks nd disuss in more detils the poliy hnges implied y model unertintyF PS 1.3.4 Shocks he response of the key vriles to the demnd shok in region H is given in pigure IFIF he shok in g H is equl to the stndrd devitionD iFeF HFHPISF por illustrtive purposesD ll the grphs re drwn for θ equl to 0.05F uh low vlue of θ implies huge udget of the evil gent nd lrge di'erene etween the pproximting model nd the worst seF his mens tht the pproximting model is proly su0iently fr from relity nd the poliymker hs to develop new modelF yn the other hndD this lrge distne etween the models llow us to show the di'erene in the eonomy dynmis under di'erent ssumptions out the model misspei(tionF por more resonle nd lrger vlues of θD the di'erenes etween the models re qulittively the smeD ut di'er quntittivelyF por illustrtive purposes we show only initil PH periods of eonomy responses to the shoksF he (rst R grphs in pigure IFI show the responses of the key forwrdElooking vriles to positive demnd shok in region HX in)tion in region HD in)tion in region F D the terms of trde nd union output under stiky priesF he next two grphs show the dynmis of the terms of trde nd output under )exile priesF rt g of pigure IFI shows the retion of poliy rte to the demnd shokF he lst prt shows the shoks reted y the evil gent in worstEse modelF olid lue lines in pigure IFI orrespond to the dynmis of rtionl expettion modelD derived without tking model unertinty into ountF hotted red lines represent the dynmis of the worstEse model with the dditionl shoksD reted y the evil gentF ellow dshed lines shows the dynmis in pproximting modelD with the roust poliy nd without ny dditionl distortion reted y the evil gentF es we n see in pigure IFID positive demnd shok in period 1 leds to n inrese in the union output Ŷ W nd in)tion in region H in model with rtionl expettions without roustnessF xeverthelessD n inrese in output under )exile pries @ Ỹ W D prt f of the pigure IFIA would e higherF husD the shok retes the negtive output gp Ŷ W t -Ỹ W t F eording

  shock in region F: ν

  shock in region F: ν

  shock in region H: ν pigure IFSX smpulse responses to the demnd shok in region HF olid lines in (rst three grphs shows the dynmis in the rtionl expettion modelY dotted lines shows the worstEse dynmisF he lst grph shows the extr disturnesD reted y the evil gent in the worst seY solid line is for the shoks whih derese the terms of trdeD while dshed line is for the shoks whih inrese the terms of trdeF just one onsiderle yle in the terms of trde in these sesF he interest rte retion to these shoks is qulittively the sme s in the previous seF xeverthelessD the mgnitude is lowerF QQ pigure IFTX ixtr disturnesD reted y the evil gent in the worst seF olid lines depit the shoks whih derese the terms of trdeD while dshed line is for the shoks whih inrese the terms of trdeF1.4 Conclusionpor the miroEfounded twoEountry model of urreny union y fenigno @PHHRAD we onstrut roust monetry poliy under ommitmentF e study the hrteristis of this poliy nd (nd tht the retion of the entrl nk to n inrese in model unertinty should e di'erent for the shoks of di'erent originF sf the shoks hppen in lrger region with stikier priesD the entrl nk should ret to them less ggressively when the extent of possile misspei(tion inresesF gonsequentlyD the frinrd ttenution e'et holds true for these shoksF sf the shoks hppen in QR
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  13×8 hrterizes the optiml poliyD disussed in the min

  preferenes ould redue the mroeonomi voltility due to the (sl disiplining e'etD whih is expressed in redution of txesD in)tion nd output distortionsF hi nd idiropoulos @PHIIAD howeverD note tht suh result n e hieved only under the tkelerg intertionD where the government ts s leder nd the entrl nk ts s followerF hi nd idiropoulos @PHIIA rgue tht the (sl disiplining e'et of unertin entrl nk preferenes ould e insigni(nt if the government nd the entrl nk move simultneouslyF yros nd immer @PHISA nlyze the monetry trnsmission mehnism in monetry union with unertin entrl nk preferenesF hey show tht the privte gents expet the entrl nk to e more onservtive to ompenste the unertinty of the entrl nk preferenesF his ould led to derese in in)tion nd etter mroeonomi outomes not euse of disiplinry e'etD ut euse of the entrl nk9s ommunition hnnelF husD s we hve seenD eonomi literture elortes numer of pplitions of unertinty out the entrl nk preferenes for strtegi intertion etween (sl nd monetry poliyF roweverD the existing reserh hs not een deling with unertinty out the government preferenesF wenwhileD unertinty out the government preferenes seems to e muh more signi(nt thn unertinty out the entrl nk preferenesD t lest in developed ountriesF por exmpleD the trgets of the iuropen gentrl fnk re lerly de(nedX in)tion elow nd lose to P perentF woreoverD flinder et lF @PHHVA show tht in reent yers trnspreny of RW monetry poliy hs onsiderly inresed ll over the worldF his mens tht the ssumption of unertin entrl nk preferenes might e unjusti(edF et the sme timeD tking into ount unertin government preferenes seems to e promisingF pirstlyD the government preferenes re exposed to onsiderle hnges in the eletion periodF woreoverD (sl uthorities hve not een demonstrting onsiderle improvements in their informtion poliies in reent yersF elmost everywhereD the governments re muh less trnsprent thn the entrl nksF he gol of our pper is to study the e'ets of unertin government preferenes on (sl nd monetry poliy intertionF e show tht unertinty out the government preferenes does not hnge the intertion result if the poliy e'ets re ertinF roweverD unertin government preferenes mtter in se of multiplitive poliy unertintyF felow we show how unertinty out the government preferenes 'ets mroeonomi equilirium under (sl ndGor monetry multiplitive unertintyF he pper is orgnized s followsF sn etion s we desrie enhmrk model of (sl nd monetry poliy intertionF etion ss nlyzes the equilirium in the model with ertin preferenesF sn etion sss we disuss the impt of unertin government preferenes on the equiliriumF nlysis with stndrd enhmrk model with ertin preferenes from hixit nd vmertini @PHHHD PHHQbAF his model is desried y two equtionsX ggregted demnd @PFIA nd ggregted supply @PFPAX

  expeted in)tion nd the trget in)tion eomes lrgerF SW he e'ets of (sl multiplitive unertinty in the model with unertin government preferenes oinide with the e'ets in the model with ertin preferenes qulittively nd re lrger quntittivelyF sn the next susetion we nlyze the e'ets of preferene unertinty in the model with monetry multiplitive shoksF 2.4.3 Monetary multiplicative uncertainty and scal preference uncertainty xow we proeed to the model with monetry multiplitive unertintyF he equilirium in this model is desried in the following roposition PFRX Proposition 2.4. The equilibrium with monetary multiplicative uncertainty and government preference uncertainty

ŴmŴ

  F imilr to the se of ertin preferenesD to hnge the verge (sl instrument y Ŵm Ŵ m 0 c would e enough to ompenste the in)uene of monetry ttenution e'et on in)tionF xeverthelessD the government with ny preferenes hs ompeting trget of outputF es the government does not wnt to hnge onsiderly the output levelD there is the underEretion to the monetry TH ttenution e'etF he verge size of this underEretion is given y the term -

  nonEnegtive nd depends positively on θ G F his mens tht stronger the government preferenes for output the less retion to the TI monetry ttenution e'etF woreoverD funtion θG -c 2 ω (θ G ) is onve in θ G F he verge underE retion of the government to the monetry ttenution e'etD Λ B θG -c 2 Ω G a (a + bc) the gp etween expeted in)tion nd in)tion trgetF he size of this gp depends on the vrine of the government preferenesD Ω G F he sign of this reltion is de(ned y the extent of monetry unertintyF sf the monetry multiplitive unertinty is strong nd σ 2 ϕ > ab θB c 1 + b 2 θB D derese in Ω G leds to n inrese in the underEretionF his mens tht more unertin preferenes lower the gp etween expeted in)tion nd the in)tion trgetF yn the ontrryD if monetry unertinty is wek nd σ 2 ϕ < ab θB c 1 + b 2 θB D n inrese in unertinty out the government preferenes leds to n inrese in the gp etween the expeted nd trget in)tion rtesF 2.4.4 Uncertain policy eects and uncertain scal preferences efter disussion of the polr ses in the previous susetionsD we now proeed to the generl frmeworkF he hrteristis of the equilirium with unertin preferenes nd unertin poliy e'ets re summrized in the following ropositionX Proposition 2.5. For given (σ 2 ρ , σ 2 ϕ , Ω G ), there exist λ * 2 ≥ λ * 3 ≥ λ * 1 , such that: i) π e ≥ π * if and only if

  there might e nonEmonotonous e'et of preferene unertinty on the output gpF husD there my e positive e'et of preferene unertintyF he e'et of preferene unertinty on expeted in)tion depends not only on the vlue of m 0 τ 0 D ut lso on the extent of monetry multiplitive unertintyF por exmpleD if m 0 τ 0 > λ * 3 D the equilirium is hrterized y negtive gp etween expeted in)tion nd its trgetF he e'et of Ω G depends on the vlue of σ 2 φ F sf σ 2 ϕ > ab θB c(1 + b 2 θB ) D n inrese in Ω G leds to n inrese in expeted in)tion nd onsequentlyD to derese in the solute vlue of the in)tion gpF imilrlyD if σ 2 ϕ < ab θB c(1 + b 2 θB ) D n inrese in Ω G leds to derese in expeted in)tion nd onsequentlyD to n inrese in the solute vlue of the in)tion gpF TQ 2.5

  Dthe government under monetry multiplitive unertinty should e lso less onservtive thn under (sl multiplitive unertintyF o etter understnd this (ndingD let us remind tht the retion of the government to the ttenution e'et in monetry poliy depends negtively on its preferenes for output θ G F es this retion retes the output gpD the soiety would e etter o' if the government with higher θ G is ssignedF rt iiA of roposition PFW sttes tht the e'ets of preferene unertinty under monetry multiplitive unertinty re the sme s under (sl multiplitive unertintyF en inrese in preferene unertinty lowers the optiml onservtiveness of oth the entrl nk nd the governmentD mking θ * G nd θ * B higherF he intuition is similrF en inrese in σ 2 θ leds to n inrese in Ω G D in output gp nd in the voltility of (sl poliy tionsF en inrese in the verge government preferene for output is needed to ompenste for these disrepniesF en inrese in θ * B is needed to lower the voltility of output nd in)tionD reted y monetry multiplitive unertintyF rt iiiA of roposition PFW explores the e'et of smll inrese in (sl multiplitive unertinty on the optiml preferenesF es we n seeD this e'et depends on sign of m 0 D whihD in turnD depends on the reltion etween the in)tion nd output trgetsF sf the in)tion trget is su0iently high nd monetry poliy under ertinty is reltively loose @m 0 > 0AD n inrese in σ 2 ρ leds to n derese in the optiml onservtiveness of oth poliymkersF he intuition is strightforwrdF sf m 0 is positiveD the e'et of monetry multiplitive unertinty is derese in m nd n inrese in τ D resulting in too high output nd too low in)tionF sf (sl multiplitive unertinty rises in suh situtionD (sl poliy eomes less expnsionryF es resultD the expeted in)tion drops furtherF o void this drop in in)tionD less onservtive government nd entrl nk should e ssignedF sf in)tion trget is su0iently low nd monetry poliy under ertinty is reltively tight @m 0 < 0AD n inrese in σ 2 ρ leds to n inrese in the optiml onservtiveness of oth poliymkersF sf m 0 is negtiveD the equilirium with monetry multiplitive unertinty is hrterized y looser monetry poliy nd tighter (sl poliyD whih led to in)tion isF sf we dd (sl multiplitive unertintyD the government eomes less tiveD whih helps to keep output loser to its trget ut pushes TV in)tion upF o void this inrese in in)tionD more onservtive uthorities re needed nd oth θ * G nd θ * B dereseF 2.6 Conclusion his pper ontriutes to the existing literture on monetry nd (sl poliy under unertintyF sn prtiulrD we study the role of unertin government preferenes for poliy intertionF e showD tht if the (sl nd monetry poliy e'ets re ertinD unertinty out government preferenes does not 'et the equiliriumF sn se of (sl multiplitive unertintyD unertinty out the government preferenes lowers outputD inreses in)tion nd therey ggrvtes the in)tion is prolemF wonetry multiplitive unertinty n rete either the in)tion is prolem or negtive in)tion is prolemF nertin government preferenes ggrvte the prolem y enlrging the solute vlue of the output gpD while the e'et on the in)tion gp depends on the extent of unertinty out the monetry poliy e'etiveness nd my e ene(ilF sf oth the poliy e'ets re unertinD the impt of unertin government preferene depends not only on the extent of multiplitive unertintyD ut lso on the in)tion nd output trgetsF es resultD preferene unertinty my lower the solute vlues of output nd in)tion gpsD reted y multiplitive unertintyF yur welfre nlysis is restrited to the smll extents of preferene unertinty whih llows us to derive the welfre funtion expliitly without speifying the ext distriution funtionF xeverthelessD higher extents of unertinty n e lso studiedD proly with the use of numeril methodsF enother restrition of our study is tht we del only with unertinty out the poliy e'ets on in)tionF he diret e'ets of (sl poliy on output re treted s knownF xeverthelessD it seems tht in relity the knowledge out these poliy e'ets is lso fr from ompletenessF husD inorporting unertinty out the e'ets on output is promising venue for future reserhF woreoverD the prolem of di'erent forms of strtegi intertion is eyond the sope of our pperX we onsider tht the government nd the entrl nk ondut their poliies simultneously nd independentlyF he nlysis of the in)uene of unertin government preferenes on mroeonomi poliy under vrious forms of strtegi intertion is left for future studiesF Bibliography flinderD eln D wihel ihrmnnD wrel prtzsherD tko he rn nd hvidEtn tnsenF PHHVF gentrl nk ommunition nd monetry poliyX e survey of theory nd evideneF Journal of Economic Literature RT@RAXWIH!WRSF TW frinrdD vel et lF PHIUF wonetry poliy in time of unertintyX speeh t the frookings snstitutionD shingtonD hgD tnury IUD PHIUF ehnil reportF gironeD qiuseppeD inrio wrhetti nd qiovnni hi frtolomeoF PHHUF nionsD (sl poliy nd entrl nk trnsprenyF The Manchester School US@SAXTIU!TQQF hiD weixing nd woése idiropoulosF PHIIF pisl disiplining e'et of entrl nk opityX tkelerg versus xsh equiliriumF Economics Bulletin QI@RAXQHTV!QHUTF hi frtolomeoD qiovnni nd prneso qiuliF PHIIF pisl nd monetry intertion under monetry poliy unertintyF European Journal of Political Economy PU@PAXQTW!QUSF hi frtolomeoD qiovnniD prneso qiuli nd wro wnzoF PHHWF oliy unertintyD symiosisD nd the optiml (sl nd monetry onservtivenessF Empirica QT@RAXRTI!RURF hixitD evinsh nd vuis vmertiniF PHHHF pisl disretion destroys monetry ommitmentF Discussion Paper, UCLA and Princeton University F hixitD evinsh nd vuis vmertiniF PHHQaF sntertions of ommitment nd disretion in monetry nd (sl poliiesF The American Economic Review WQ@SAXISPP!ISRPF hixitD evinsh nd vuis vmertiniF PHHQbF ymiosis of monetry nd (sl poliies in monetry unionF Journal of International Economics TH@PAXPQS!PRUF refekerD grsten nd flndine immerF PHIIF nertinty nd (sl poliy in n symmetri monetry unionF Open Economies Review PP@IAXITQ!IUVF uydlndD pinn i nd idwrd g resottF IWUUF ules rther thn disretionX he inonsisteny of optiml plnsF Journal of Political Economy VS@QAXRUQ!RWIF yrosD gornel nd flndine immerF PHISF nertinty nd (sl poliy in monetry unionX hy does monetry poliy trnsmission mtterc Economic Modelling SHXVS!WQF ogo'D uennethF IWVSF he optiml degree of ommitment to n intermedite monetry trgetF The Quarterly Journal of Economics IHH@RAXIITW!IIVWF rgentD homs t nd xeil lleF IWVIF ome unplesnt monetrist rithmetiF Federal Reserve Bank of Minneapolis Quarterly Review S@QAXI!IUF UH Appendix B.1 Proof of Propositions 2.8 and 2.9

  es |H| is nonEnegtiveD the sign of of informtion hs een rodly disussed in eonomi litertureF xeverthelessD lmost ll existing studies del with losed eonomiesD leving the issues of informtion provision in open eonomies sideF yur study (lls this gp nd elorte generl twoEregion modelD whih ptures three importnt hrteristis of interntionl mrketsX gloliztion of mrketsD segmenttion of fundmentls nd informtionl symmetry etween regionsF por this modelD we derive the glol nd the regionl welfre riteri nd study soilD regionl nd interEregionl vlue of informtionF e show tht welfre properties of informtion in segmented eonomy di'er signi(ntly from its welfre properties in oneEregion modelF por exmpleD we show tht the fmous result y engeletos nd vn @PHHUA whih sttes tht the negtive gp etween e0ient nd equilirium degree of oordintion is su0ient for welfre to inrese in preision of privte informtion eonomies with strtegi sustitutilityD does not hold in segmented eonomyF enother (nding of engeletos nd vn @PHHUA sttes tht in ine0ient eonomies high gp etween e0ient nd equilirium distriutions su0es for the positive vlue of informtionD while low gp su0es for the negtive vlue of informtion out fundmentl shoksF e show tht this result is violted in twoEregion eonomiesD if the rossEsetionl dispersion in tions retes su0iently strong externlityF woreoverD we detet the onditionsD under whih the regionl vlue of informtion di'ers for its soil vlueF hese (ndings indite the situtions in whih informtion poliy ould e ine0ient if UP onduted y the regionl uthoritiesF efter disussing the generl modelD we illustrte our (ndings with numer of exmplesF tivX hVPD iTI uey wordsX strategic complementarity, strategic substitutability, public information, private information, value of information, segmented economy

  modelD whih ptures three min hrteristis of interntionl mrketsX segmenttion of fundmentlsD informtionl symmetry etween ountries nd glol strtegi omplementrity or sustitutility in privte tionsF fsillyD this generl model is twoEountry extension of the model of engeletos nd vn @PHHUAD where the whole popultion is split etween two ountries with ountryEspei( fundmentlsF snformtionl symmetry etween ountries is modeled y the di'erent omposition of privte signlsF e ssume tht privte signls ontin informtion only out the home fundmentl shoksF he only soure of informtion out the foreign shok is puli signlD whih is ville to ll the gents in the eonomyF husD eh privte gent reeives three signlsX one puli signl out the home fundmentl shokD one puli signl out the foreign fundmentl shok nd one privte signl out the home fundmentl shokF por this generl modelD we derive soil nd regionl loss funtionsD nd show tht soil nd regionl welfre depends not only on the verge gps etween equilirium nd optiml tions nd their voltilityD s in engeletos nd vn @PHHUAD ut lso on reltive gps etween regionsF yur ontriution is twoEfoldF pirst of llD we test the (ndings of engeletos nd vn @PHHUAD who derive the omplete lssi(tion of homogeneous eonomies ording to their welfre properties of informtionF e show tht the ruil prmeterD whih 'ets the vlue of informtion in twoE regionl eonomyD is the externlity reted y the rossEsetionl dispersionF sf this externlity is sentD lmost ll the (ndings of engeletos nd vn @PHHUA sty relevnt for segmented UR eonomyF xeverthelessD we (nd tht some of results from engeletos nd vn @PHHUA do not hold in segmented eonomy in se of strtegi sustitutilityF por exmpleD we show tht negtive gp etween e0ient nd equilirium degrees of oordintion is not su0ient for privte informtion to e soilly neededF he reson is the ft tht in this eonomy equilirium oordintion is ine0ient not only inside the regionD ut lso etween regionsF sf strtegi sustitutility is reltively highD n inrese in the preision of privte informtion my fore gents to oordinte more inside the regionD ut this will hve negtive e'et on interEregionl oordintionF sf the externlity reted y the rossEsetionl dispersion is su0iently highD ll the (ndings of engeletos nd vn @PHHUA out the soil vlue of informtion my e violtedD euse this externlity implies the higher weight of interEregionl gps in soil loss funtionF por exmpleD the negtive externlity of the interEregionl gp in privte tion implies tht the soil vlue of privte informtion my e negtiveF he presene of privte informtionD whih is ville only to the inhitnts of one regionD utomtilly retes the interEregionl symmetry in privte tionsF sf the soiety vlues this symmetry negtivelyD n inrese in the preision of this informtion my lower soil welfreD even if it would e vlule in homogeneous soietiesF imilrlyD the positive externlity of the rossEsetionl dispersion my mke the soil vlue of puli informtion negtiveD even if the e0ient extent of oordintion is positiveF he seond ontriution of the pper is tht we hrterize the regionl nd interEregionl vlue of informtionF hen doing soD we detet the situtionsD in whih the soil vlue of informtion di'ers from its regionl vlueF hese di'erenes in informtion strutures whih re optiml from the soil nd regionl point of viewD would help to detet the risks of ine0ient informtion poliyD if it is onduted y the lol uthoritiesF por exmpleD in eonomies with glolly e0ient strtegi omplementrity nd positive externlity of rossEsetor dispersionD the regionl vlue of puli informtion my e negtiveD while its soil vlue is positiveF his hppens euse the regionl vlue of interEregionl gp is higher thn its soil vlueF husD if the soil uthority is the sender of puli informtion out his home regionD he or she would pulish too little informtionF pinllyD we illustrte our (ndings with numer of exmples whih re widely used in the literture on soil vlue of informtionF he rest of the pper is orgnized s followsF he generl twoEountry frmework is introdued in the next etionF etions QFQES del with the equilirium llotionD soil optimum nd regionl optimumD orrespondinglyF sn etion QFT we disuss the welfre properties of informtion in severl exmplesF he lst setion study the vlue of informtion in segmented eonomiesD we extend the model of engeletos nd vn @PHHUA into twoEregion versionF e ssume tht the unit mss of privte gents forms the popultion of n eonomyF his popultion is divided into two groupsD eh of whih inhits one regionF vet i ∈ [0, 1] denote the index of privte gentF egents with index

  husD equilirium strtegies in twoEregion model is e0ient if they re soilly e0ient in oneEregion model nd the privte vlue of dispersion nd the soil vlue of the gp etween two regions re equl to zeroF his (nding demonstrtes higher importne of prmeter U σσ in twoE region model in omprison with oneEregion modelF sn order to etter understnd this (ndingD we onsider three possile soures of ine0ieny in segmented eonomyX the gp etween equilirium nd e0ient degrees of oordintion α * -αD the gp etween e0ient nd equilirium verge llotion under omplete informtion κ * -κ nd the externlity of dispersion in privte tions U σσ F he positive gp etween α * nd α mens tht equilirium oordintion degrees in the model re insu0iently lowD oth inside nd etween regionsF sf κ * > κD the gents respond insu0iently to the shoks in oth home nd foreign fundmentlsF husD the (rst two soures of ine0ieny eqully strike the gents retion to home nd foreign vrilesF yn the ontrryD the externlity used y dispersion in privte tions retes n dditionl symmetryF st n e esily shown tht the negtive externlity @U σσ < 0A mkes the regionl degree of oordintion ine0iently low nd interEregionl degree of oordintion insu0iently highF woreoverD this leds to the positive gp etween the e0ient nd equilirium weights of home shoks under omplete informtion nd to negtive gp etween the e0ient nd equilirium weights of foreign shoks in privte tionsF es we will see in the next setionD the soil welfre in segmented eonomy depends on the gp in tions etween two regionsF husD the symmetry reted y this externlityD n onsiderly hnge the welfre properties of informtion in twoEregion modelF sn the next susetion we derive the soil loss funtionD whih is then used to study the welfre properties of puli nd privte informtionF VW 3.4.3 Social loss function he expeted vlue of soil welfre @QFPPA n e written sX

0 L

 0 represents the verge distne etween the tion of the gent nd the tions of ll other privte gentsY L = 1 g dgF his loss funtion is equivlent to the following utility funtionX

  r mkes it more likely tht the externlity eomes too low to get the negtive soil vlue of puli informtionF yn the ontrryD derese in r leds to n inrese in threshold ρ in roposition QFUD mking the soil vlue of informtion negtiveF rt Q of gorollry QFIS showsD tht the regionl vlue of puli informtion is positiveD if n ≤ 1 /2F his implies tht the uthority in smll region would overestimte the vlue of puli informtionF husD the informtionl poliy of lol uthorities in this eonomy my e too trnsprent from the soil we study soilD regionl nd interEregionl vlue of informtion in segmented eonomiesF e show tht the externlitiesD whih rise due to strtegi nd informtionl spillovers etween regionsD hnge onsiderly the welfre properties of informtionF por exmpleD in eonomies whih re e0ient in oneEregion modelD the soil vlue of puli informtion my e negtive in twoEregion modelD if the gents vlue dispersion in privte tionsF his (nding gives rise to two onerns out informtion poliy elortionF he (rst onern is out using representtiveEgent modelsF e show tht the poliyD elorted on se of suh modelsD my e ine0ient if the eonomy is segmented in relityF he seond onern is out potentil ine0ieny of informtion poliiesD if they re elorted y the lol uthoritiesF es the regionl nd the soil vlues of informtion n di'erD the regionl uthority my hoose the poliyD whih is either too trnsprent or too opque from the soil perspetiveF e pply this methodology to severl exmplesD whih illustrte these issuesF he methodology n e further developedF pirst of llD in the urrent version we ssume tht strtegi e'ets hve glol hrterF histintion etween lol nd interEregionl strtegi e'ets my e n interesting extension of the modelF woreoverD the fundmentl shoks in our model re unorreltedF xeverthelessD in relity ll the eonomies re interonnetedF he study of tehnologil spillovers etween regions would e nother extension of the modelF Bibliography emdorD wnuel nd ierreEylivier eillF PHIHF verning from priesX uli ommunition nd welfreF Journal of Political Economy IIV@SAXVTT!WHUF engeletosD qeorgeEwrios nd elessndro vnF PHHUF i0ient use of informtion nd soil vlue of informtionF Econometrica US@RAXIIHQ!IIRPF ertoD riroki nd omoy xkmurF PHIQF indogenous llevition of overretion prolem y ggregte informtion nnounementF Japanese Economic Review TR@QAXQIW!QQTF feD ueeErongD ené w tulz nd rongping nF PHHVF ho lol nlysts know morec e rossE ountry study of the performne of lol nlysts nd foreign nlystsF Journal of Financial Economics VV@QAXSVI!THTF feriswylD omin nd gmille gornndF PHIRF eduing overretion to entrl nks dislosuresX theory nd experimentF Journal of the European Economic Association IP@RAXIHVU! IIPTF IIP fergemnnD hirkD ior reumnn nd tephen worrisF PHISF snformtion nd voltilityF Journal of Economic Theory ISVXRPU!RTSF fhmrD rrjot D xiols goeurdier nd téphne quiudF PHIRF e dynmi equilirium model of imperfetly integrted (nnil mrketsF Journal of Economic Theory ISRXRWH!SRPF fredinD honD groline qvin nd qerrd y9eillyF PHHSF monetry poliy nnounements nd srish stok mrket voltilityF Applied Financial Economics IS@IUAXIPRQ!IPSHF füttnerD hvidD fernd ryo nd wtthis xeuenkirhF PHIPF he impt of foreign mroeonomi news on (nnil mrkets in the gzeh epuliD rungryD nd olndF Empirica QW@IAXIW!RRF gornndD gmille nd prnk reinemnnF PHHVF yptiml degree of puli informtion dissemintionF The Economic Journal IIV@SPVAXUIV!URPF hevereuxD wihel f nd eln utherlndF PHIIF gountry portfolios in open eonomy mroE modelsF Journal of the european economic Association W@PAXQQU!QTWF hvo°ákD omá²F PHHSF ho domesti investors hve n informtion dvntgec ividene from sndonesiF The Journal of Finance TH@PAXVIU!VQWF ihrmnnD wihel nd wrel prtzsherF PHHSF iqul sizeD equl rolec snterest rte interdependene etween the euro rre nd the nited ttesF The Economic Journal IIS@SHTAXWPV!WRVF perreirD wiguel eD edro wtosD too edro ereir nd edro iresF PHIUF ho lols know etterc e omprison of the performne of lol nd foreign institutionl investorsF Journal of Banking & Finance F rnousekD tnD ivºen uo£end nd eli w uutnF PHHWF he retion of sset pries to mroeonomi nnounements in new i mrketsX ividene from intrdy dtF Journal of Financial Stability S@PAXIWW!PIWF rusmnD toshu nd ton ongswnF PHIIF qlol sset pries nd pywg nnounementsF Journal of International Money and Finance QH@QAXSRU!SUIF rethoteD tonthn nd prizio erriF PHHPF pinnil utrky nd interntionl usiness ylesF Journal of Monetary Economics RW@QAXTHI!TPUF rethoteD tonthn nd prizio erriF PHHRF pinnil gloliztion nd rel regionliztionF Journal of Economic Theory IIW@IAXPHU!PRQF IIQ rellwigD ghristinF PHHSF reterogeneous informtion nd the welfre e'ets of puli informtion dislosuresF unpublished, UCLA F rellwigD ghristin nd vur eldkmpF PHHWF unowing wht others knowX goordintion motives in informtion quisitionF The Review of Economic Studies UT@IAXPPQ!PSIF rellwigD ghristin nd enky enkteswrnF PHHWF etting the right pries for the wrong resonsF Journal of Monetary Economics STXSU!UUF tmesD tonthn q nd hillip vwlerF PHIPF trtegi omplementrityD stiliztion poliyD nd the optiml degree of puliityF Journal of Money, Credit and Banking RR@RAXSSI!SUPF uimD ukEtoong nd te'rey heenF PHHHF snterntionl linkges nd mroeonomi news e'ets on interest rte voltilityX eustrli nd the F Pacic-Basin Finance Journal V@IAXVS!IIQF worrisD tephen nd ryun ong hinF PHHPF oil vlue of puli informtionF The American Economic Review WP@SAXISPI!ISQRF wyttD hvid nd ghris lleF PHIIF indogenous informtion quisition in oordintion gmesF The Review of Economic Studies UW@IAXQRH!QURF wyttD hvid nd ghris lleF PHIRF gentrl nk ommunition design in vusEhelps eonomyF Journal of Monetary Economics TQXTR!UWF oD wuroF PHIHF Transparency and monetary policy with imperfect common knowledgeF xumer IHEWI snterntionl wonetry pundF hpD ghndrD urishn udyl nd umn xeupneF PHIQF eess to informtion nd interntionl portfolio llotionF Journal of Banking & Finance QU@UAXPPSS!PPTUF illeD gedri nd iri n inoopF PHIHF snterntionl pitl )owsF Journal of international Economics VH@PAXISU!IUSF illeD gedri nd iri vn inoopF PHIRF snterntionl pitl )ows under dispersed privte informtionF Journal of International Economics WQ@IAXQI!RWF iD kshi nd sunori oshizwF PHISF ghrterizing soil vlue of informtionF Journal of Economic Theory ISVXSHU!SQSF n xieuwerurghD tijn nd vur eldkmpF PHHWF snformtion immoility nd the home is puzzleF The Journal of Finance TR@QAXIIVU!IPISF enkteswrnD enkyF PHIRF reterogeneous informtion nd lor mrket )ututionsFF IIR lshD grl iF PHIQF ennounements nd the role of poliy guidneF Federal Reserve Bank of St. Louis Review WS@xovemerGheemer PHIQAF Appendix C.1 Proof of Proposition 3.4

  our study re s followsF e show tht hrteristis of the nonEoopertive xsh equilirium of the gme plyed y the poliymkers depend on the extent of tehnologil spilloverF sf tehnologil spillover is su0iently wekD oth poliymkers re home trnsprent nd foreign opqueD reveling their informtion out their home fundmentls nd hiding their informtion out the foreign eonomyF hen the tehnologil spillover is wekD the e0ient privte tions re more linked to the home fundmentl shoksD thn to the foreignF xeverthelessD strtegi interEregionl omplementrity fores privte gents to put the ine0iently high weight to the puli informtion out the foreign shoksF husD the poliymker withdrws its informtion out the foreign shok in order to prevent the privte gents from the ine0ient interEregionl oordintionF yn the ontrryD provision of the informtion out the home shoks is welfreE improvingD s it keeps privte tions loser to the relevnt fundmentlF husD the poliymker hooses home trnsprenyF he opposite logi is trueD when the tehnologil spillover is extremely strongF sn this se the equilirium is hrterized y home opity nd foreign trnsprenyF sn this equiliriumD eh poliymker revels ll it knows out the foreign fundmentl shok nd is silent out its home fundmentlsF por intermedite extents of tehnologil spilloverD the two opposing e'ets lne eh other nd there is full trnspreny in equiliriumF sn this equilirium poliymkers revel ll their informtion out oth eonomiesF he equilirium with full opity is not possile in the studied frmeworkF he nlysis of welfre properties of the equilirium shows tht prtil reveltion is never soilly desirleF he soil optimum is hrterized y either full trnspreny or full opityD mening tht the soil vlue of puli informtion my e negtiveF pull opity is optiml only if the tehnologil spillover is very wekF sn this se oth regions re lose to utrkyD hrterized y n extensive degree of equilirium oordintionF sn this eonomy provision of puli informtion my e detrimentlD if its qulity is dF woreoverD we show tht the full reveltion equilirium is retoEoptimlD while home opity equilirium is lwys dominted y IPP full trnsprenyY foreign opity equilirium my e dominted y full opityF his mens tht there my e too muh or too little puli informtion in equiliriumD depending on the strength of tehnologil nd strtegi spilloversF he rest of the ppers is orgnized s followsF he next etion provides the full desription of the frmeworkF etion RFQ disusses the privte gme nd the nonEoopertive poliy gmeD while the equilirium is given in etion RFRF he welfre properties of the equilirium re studied in etion RFSD while etion RFT onludesF ell proofs re left for the eppendix hF

  Denition 4.3. e symmetri equilirium is n equilirium suh tht P * 1 = P * 2 F pinllyD we mke simple tieErek ssumption so s to void the multiple solutions generting the sme outomeF Assumption 4.4. If ρ k j ζ k = ρ k j ζ k and ζ k > ζ k ≥ 0, policymaker P j chooses ζ k .

  Proof. ee eppendix hFVF hen there is prtil trnsprenyD oth poliymkers would e etterEo' if the optiml informtion poliy ws enfored upon themF sn other wordsD ommitment tehnology imposing full opity when the soil vlue of puli informtion is negtive nd full trnspreny when the soil vlue of puli informtion is positive would inrese the welfre in eh ountryF husD suppressing ommunition wrs n e ene(il for nyody in the eonomy nd negotitions would impose etter equilirium thn the equilirium in nonEoopertive of worris nd hin @PHHPA shows tht the soil vlue of puli informtion my e negtiveF hespite of the extensive detes out this result in the litertureD it hs never een questioned in the interntionl environmentF he gol of our pper is to (ll this gpF he other rod issue whih we ddress is the understnding of the proess of informtionl poliyEmking in suh environmentF woving from utrky to n interntionl environment @or more rodlyD to multiEjurisditionl environmentA onsiderly omplites the mtterF xot only multiple soures of informtion ut lso multiple poliymker deiding on their ommunition poliy must e tken into ountF his retes strtegi dimension whih is sent in the simple oneEregion model studied y worris nd hin @PHHPA nd their suessorsF sn turnD this strtegi environment genertes two issuesF he (rst issue is to (nd the equilirium of the nonEoopertive gme plyed y poliymkers for the ske of their own ountriesF he seond issue is the evlution of this equilirium @or possilyD equiliriA with respet to normtive riterion suh s the reto riterion or soil welfreF e ddress these issues y solving ommunition nonEoopertive gme plyed etween the ountry poliymkers who hve to deide upon whih informtion in their possession to revel to the puliF he multiEountry model displys three types of spilloversX rel or tehnologil spilloverD eutyEontest e'et à l worris nd hin nd the informtionl spillovers reted y the ft tht the informtion reveled y poliymkers is free nd rehes the entire set of privte gents in the whole eonomyF oliymkers n neither modify the informtion they revel nor trget suset of gents ene(ting from their informtion poliyF he results rehed in this pper shed some light on the two questions mentioned oveF here exists unique liner equiliriumF his equilirium lwys involves some reveltion y the poliymkersF sn other wordsD full opity is never the equiliriumF xeverthelessD this does not imply tht full opity nnot e superior poliyF etullyD we prove tht for some suset of the prmeter speD full opity is retoEdominnt to the prtil trnspreny rehed in the equiliriumF his vindites the worris nd hin limX in interntionl environment the soil vlue of puli informtion my e negtiveF yn the ontrryD the full trnspreny equilirium whih is otined for intermedite vlues of the rel spillover prmeter is the retoEdominnt solutionF he prtil ommunition solutions n e the equilirium outome ut n never e optimlF yur reserh leves severl interesting issues out of the disussionF por exmpleD we study only the vlue of puli informtionF xeverthelessD deriving the welfre properties of privte informtion IRP would give some insights out the optiml informtion struture in open eonomiesF woreoverD our model is sed on the privte loss funtion from worris nd hin @PHHPAF elthough this funtion is widely used with in the demi litertureD its miroEfoundtion re still n open questionF husD testing our (nding in more preise miroEfounded exmple would e resonle diretion for the future reserhF por exmpleD we ould onsider twoEregion version of vusEhelps islnd eonomy from wytt nd lle @PHIRAF he results of suh study ould e diretly linked to the literture on interntionl monetry gmesF gomining the ommunition tools with stndrd poliy tools ppers to e hllenging ut intriguing tsk whih is lso left to further reserhF Bibliography engeletosD qeorgeEwrios nd elessndro vnF PHHRF rnspreny of informtion nd oordintion in eonomies with investment omplementritiesF The American Economic Review WR@IAXWI!WVF engeletosD qeorgeEwrios nd elessndro vnF PHHUF i0ient use of informtion nd soil vlue of informtionF Econometrica US@RAXIIHQ!IIRPF ertoD riroki nd omoy xkmurF PHIQF indogenous llevition of overretion prolem y ggregte informtion nnounementF Japanese Economic Review TR@QAXQIW!QQTF feriswylD omin nd gmille gornndF PHIRF eduing overretion to entrl nks dislosuresX theory nd experimentF Journal of the European Economic Association IP@RAXIHVU! IIPTF fnerjeeD nehlF PHIIF verning from pries nd the dispersion in eliefsF The Review of Financial Studies PR@WAXQHPS!QHTVF fernothD uerstin nd quntrm f ol'F PHHVF pool the mrketsc gretive ountingD (sl trnspreny nd sovereign risk premiF Scottish Journal of Political Economy SS@RAXRTS!RVUF foleslvskyD phelD hvid v uelly nd gurtis ylorF PHIUF ello'sD iloutsD nd feedkX gn sset mrkets inform poliyc Journal of Economic Theory ITWXPWR!QRQF fondD hilip nd sty qoldsteinF PHISF qovernment intervention nd informtion ggregtion y priesF The Journal of Finance UH@TAXPUUU!PVIPF fondD hilipD sty qoldstein nd idwrd impson resottF PHHWF wrketEsed orretive tionsF The Review of Financial Studies PQ@PAXUVI!VPHF IRQ fredinD honD groline qvin nd qerrd y9eillyF PHHSF monetry poliy nnounements nd srish stok mrket voltilityF Applied Financial Economics IS@IUAXIPRQ!IPSHF füttnerD hvidD fernd ryo nd wtthis xeuenkirhF PHIPF he impt of foreign mroeonomi news on (nnil mrkets in the gzeh epuliD rungryD nd olndF Empirica QW@IAXIW!RRF golomoD vu nd qinlu pemminisF PHHVF he soil vlue of puli informtion with ostly informtion quisitionF Economics Letters IHH@PAXIWT!IWWF golomoD vuD qinlu pemminis nd elessndro vnF PHIRF snformtion quisition nd welfreF The Review of Economic Studies VI@RAXIRQV!IRVQF gornndD gmille nd prnk reinemnnF PHHVF yptiml degree of puli informtion dissemintionBF The Economic Journal IIV@SPVAXUIV!URPF idmondD ghrisF PHIQF snformtion mnipultionD oordintionD nd regime hngeF The Review of Economic Studies pF rdtHPHF ihrmnnD wihel nd wrel prtzsherF PHHSF iqul sizeD equl rolec snterest rte interdependene etween the euro re nd the nited ttesF The Economic Journal IIS@SHTAXWPV!WRVF qomezEfrreroD estin nd tulin rrEolniF PHIRF gentrl nk strtegi forestingF Contemporary Economic Policy F rnousekD tnD ivºen uo£end nd eli w uutnF PHHWF he retion of sset pries to mroeonomi nnounements in new i mrketsX ividene from intrdy dtF Journal of Financial Stability S@PAXIWW!PIWF rusmnD toshu nd ton ongswnF PHIIF qlol sset pries nd pywg nnounementsF Journal of International Money and Finance QH@QAXSRU!SUIF reinemnnD prnk nd qerhrd sllingF PHHPF peultive ttksX unique equilirium nd trnsprenyF Journal of International Economics SV@PAXRPW!RSHF rellwigD ghristinF PHHSF reterogeneous informtion nd the welfre e'ets of puli informtion dislosuresF unpublished, UCLA F tmesD tonthn q nd hillip vwlerF PHIIF yptiml poliy intervention nd the soil vlue of puli informtionF The American Economic Review IHI@RAXISTI!ISURF IRR uimD ukEtoong nd te'rey heenF PHHHF snterntionl linkges nd mroeonomi news e'ets on interest rte voltilityX eustrli nd the F Pacic-Basin Finance Journal V@IAXVS!IIQF worrisD tephen nd ryun ong hinF PHHPF oil vlue of puli informtionF The American Economic Review WP@SAXISPI!ISQRF worrisD tephen nd ryun ong hinF PHHSF gentrl nk trnspreny nd the signl vlue of priesF Brookings Papers on Economic Activity PHHS@PAXI!TTF wosriniD qiuseppeF PHHUF gompetene implies rediilityF The American Economic Review WU@IAXQU!TQF wyttD hvid nd ghris lleF PHHVF yn the soures nd vlue of informtionX uli nnounements nd mroeonomi performneF Economics Series Working Papers, Department of Economics (University of Oxford), WP411 F wyttD hvid nd ghris lleF PHIRF gentrl nk ommunition design in vusEhelps eonomyF Journal of Monetary Economics TQXTR!UWF oD wuroF PHIHF Transparency and monetary policy with imperfect common knowledgeF xumer IHEWI snterntionl wonetry pundF venssonD vrs iFyF PHHTF oil vlue of puli informtionX worris nd hin @PHHPA is tully proEtrnsprenyD not onX eplyF The American Economic Review ppF RSQ!RSSF illmnnD eterF PHIIF trtegi foresting on the pywgF European Journal of Political Economy PU@QAXSRU!SSQF immermnnD elln qF IWWQF row lerning in (nnil mrkets genertes exess voltility nd preditility in stok priesF The Quarterly Journal of Economics IHV@RAXIIQS!IIRSF n xieuwerurghD tijn nd vur eldkmpF PHHWF snformtion immoility nd the home is puzzleF The Journal of Finance TR@QAXIIVU!IPISF lshD grl iF PHIQF ennounements nd the role of poliy guidneF Federal Reserve Bank of St. Louis Review WS@xovemerGheemer PHIQAF Appendix D.1 Expected public loss prom the min textD the expeted puli loss is given yX IRS E L P j = 1 4

D. 2

 2 Proof of Proposition 4.5 and Proposition 4.6 e prove roposition RFS nd roposition RFT togetherF he proof onsists of three stepsX • tep IF e investigte the hoie etween home trnspreny nd home opity nd show tht there exists some φ * suh thtX if φ < φ * D poliymker hooses home opityY if φ ≥ φ * D poliymker hooses home trnsprenyF • tep PF e investigte the hoie etween foreign trnspreny nd foreign opity nd show tht there exists some φ * * suh thtX if φ > φ * * D poliymker hooses foreign opityY if φ ≤ φ * * D poliymker hooses foreign trnsprenyF • tep QF e ompre the vlues φ * nd φ * * nd onlude out the existeneD uniity nd properties of equilirium IRT

  furtherD sc j c j -r (1 -2φ) = [(1 -r) φ + r /2 -b] [(1 -r) φ + r /2 -b -r + 2rφ] = = [(φ -b) + r /2 (1 -2φ)] [(φ -b) -r /2 (1 -2φ)]

  roposition P omes immeditely withφ = φ * σ -2 y,f nd φ = φ * * σ -2 y,h F D.3 Proof of Proposition 4.7.por this we use tht φ ≡ φ * σ derivtives of these funtions gives the results of roposition RFUF D.4 Proof of Proposition 4.9.

  r) (2 -r 2 ) -2φ (1 -r) (2 + 2r -r 2 )) is positive if φ < (2-r)(2-r 2 ) 2(1-r)(2+2r-r 2 ) F st is esy to show tht (2-r)(2-r 2 ) 2(1-r)(2+2r-r 2 ) is greter thn 1D if r > 2 -√2F sn this se for ll possile vlues of φDexpression ((2 -r) (2 -r 2 ) -2φ (1 -r) (2 + 2r -r 2 )) is positive nd ∂ρ j S∂ζ j is negtive for ll vlues of ζ j F husD the soil loss is deresing in the preision of puli informtionF sf r < 2 -√ 2D expression

  j =1-r /2 < 0 for ny φF his mens tht puli preision under full trnspreny is lwys on the deresing prt of funtion ρjS (ζ j )D s σ -2 θ +σ -2 y,h +σ -2 y,f σ -2 x > 1 @essumption IAF woreoverD ISP if r < 2 -√2nd φ < φD the vlues of loss goes to minus in(nity for smll vlues of ζ j di'erene etween the soil loss under full trnspreny nd full opityX inrese in φ hnges the vlue of ψF o (nd this hnge we (

  1 -r) 2 (2 + 2r -r 2 ) + 4 (1 -r 2 ) (2 -r) 2 (2 -r) 2 (ζ j ) 2 -8φ (1 -r) ((2 -r) (1 -(1 -r) r) + 2ζ j ) (2 -r) 2 ((1 -r /2) + ζ j ) 3 @RFSVAxote tht the seond term in @RFSVA is negtiveF he (rst term in @RFSVA is positiveF his mens tht n inrese in φ inreses ψF he lrgest possile vlue of ψ is rehed with φ = 1F henoting σ ≡ ψ| φ=1 D we omes to roposition SFIF Existence of φ.es we hve shown in the previous susetionD r)(3-(1-r) 2 ) ≡ φD the loss is deresing nd the loss under opity is higher thn the loss sf φ = 1 nd ψ < σD the loss under opity is lower thn the loss under trnsprenyX ρj s ψ + hue to ontinuityD we n onlude tht there exist some φ ∈ φ, 1 D suh tht if φ > φD full opity is optiml nd if φ ≤ φD full trnspreny is optimlF ISQ D.5 Proof of Proposition 4.10 (Properties of σ).sf r ≥ 1 -√ 2 -1 D soil loss is deresing in ζ j D thus there is no positive σF he other prts of roposition of Proposition 4.11 (Properties of φ). sf r ≥ 1 -√ 2 -1 D soil loss is deresing in ζ j D thus there is no fesile φF he other prts of roposition of Proposition 4.12. e n show tht φ ≥ 1+ r /2 1+r ≥ φF prom thtD roposition RFIP derives immeditelyF D.8 Proof of Proposition 4.13.

  his mens tht eh poliymker gets negtive loss di'erene when moving from the equilirium to the soil optimumF husD the soil optimum is retoEsuperiorF ISR Université Paris-Saclay Espace Technologique / Immeuble Discovery Route de l'Orme aux Merisiers RD 128 / 91190 Saint-Aubin, France Titre : La politique macroeconomique optimale dans le context d'incertitude Mots clés : incertitude, politique macroeconomique optimale, valeur d'information Résumé : La thèse se compose de quatre chapitres, qui discutent les différents aspects d'élaboration de politique macroéconomique dans le contexte d'incertitude. Le premier chapitre est consacré à la politique monétaire robuste dans une union monétaire. Un grand nombre de recherches révèle l'importance de chocs spécifiques du pays pour la politique optimale dans une union monétaire. Cependant, ces chocs n'ont pas été étudiés par la littérature sur la politique optimale dans le contexte d'incertitude. Ainsi, le but principal de ce chapitre est de remplir cet espace et montrer que les asymétries entre les régions doivent être tenues en compte en élaborant la politique monétaire robuste. Dans cette recherche, j'utilise un modèle New-Keynesian d'une union de deux pays qui est frappée par les chocs asymétriques. Pour ce modèle, je tire la politique monétaire robuste qui est raisonnablement bonne même pour le worstcase modèle. Je trouve l'effet d'atténuation d'incertitude en cas des chocs dans une région avec la plus forte stickiness des prix. Cela signifie que la banque centrale réagit à ces chocs moins agressivement quand l'incertitude est plus haute. Pour les chocs dans une région avec les prix plus flexibles, je constate une antiatténuation effet de l'incertitude. Le deuxième chapitre explore le rôle de préférences gouvernementales incertaines dans un modèle d'interactions de politique monétaire et fiscale. Je montre que les effets d'incertitude de préférences sont liés à l'incertitude multiplicative de l'efficacité de politique. Si les effets de politiques monétaires et fiscales sont connus, l'incertitude de préférences n'alterne pas le résultat de symbiose d'interaction. Dans ce cas-là, l'inflation et la production sont égales à leurs cibles. L'incertitude multiplicative des effets de politique fiscale crée l'excès d'inflation. L'incertitude des effets de politique monétaire crée soit l'excès d'inflation soit l'excès d'inflation négatif avec la production plus haut que la cible et l'inflation plus bas que la cible. Dans ce caslà, l'incertitude de préférences élargit la valeur absolue des excès. Après avoir étudié l'impact d'incertitude des excès de production et d'inflation, je poursuive les caractéristiques de bien-être dans l'équilibre et discute le design optimale d'autorités pour les types différents d'incertitude. Le troisième chapitre étudie le rôle de l'information publique et privée dans les sociétés hétérogènes. La littérature qui étudie les impacts d'information sur le bien-être social est étendue. Néanmoins, la plupart de cette littérature est basée dans l'idée que l'économie est homogène, en signifiant que tous les agents sont frappés par les mêmes chocs fondamentaux. Dans ce chapitre je développe une économie de deux régions avec les chocs idiosyncratiques. Pour ce modèle, nous élaborons l'équilibre, l'optimum social et régional et discutons les valeurs sociales, régionales et inter-régionales d'information. Après cela, j'applique cette méthodologie à un exemple de concours de beauté. Le dernier chapitre étudie des jeux de communication non-coopératifs étant joués par les autorités politiques dans une économie internationale. Chaque agent politique reçoit des signaux sur les chocs réels qui affectent les économies de pays. Cet agent peut révéler ou pas ces signaux reçus. Le modèle est caractérisé par un argument de concours de beauté dans l'utilité et des effets externes inter-régionales. L'équilibre non-coopératif n'est jamais caractérisé par opacité. La plaine transparence peut être le résultat d'équilibre et dans ce cas-là est Pareto-optimum. D'un point de vue normatif, opacité peut être Pareto-optimale: la valeur sociale d'information publique peut être négative dans les économies ouvertes aussi bien que dans les économies fermées. La révélation partielle est un résultat possible, mais jamais Pareto-optimum. Université Paris-Saclay Espace Technologique / Immeuble Discovery Route de l'Orme aux Merisiers RD 128 / 91190 Saint-Aubin, France Title : Optimal macroeconomic policy under uncertainty Keywords : uncertainty, optimal macroeconomic policy, value of information Abstract: The thesis consists of four chapters, which discuss the different aspects of macroeconomic policy elaboration under uncertainty.
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